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INJURY EXPERIENCE IN THE NONMETAL 
INDUSTRIES 


(Except Stone and Coal), 1956 and 1957' 
By 


John C. Machisak, 2 Naomi W. Kearney, * and Hazel M. Keener‘ 


Introduction and Summary 


HIS PUBLICATION presents injury and employment figures for non- 
(TL inetat mines and mills only. Figures for metal mines are included in 

another publication. The last report in this series was Information 
Circular 7915, “Injury Experience in the Metal and Nonmetal Industries, 1955.”’ 

This series of publications began in 1911 as a technical paper, ‘‘ Metal 
Mine Accidents in the United States During the Calendar Year 1911.” It 
appeared as a Bulletin for the first time in 1923 (No. 248). For the period 
1911-1914, injury and employment figures for nonmetal mines were included 
under Miecellanieous Mineral Mines.” 

From 1915 through 1953 no attempt was made to show data for the 
nonmetallic industries by commodity. Separate data for selected nonmetallic 
mineral commodities were published for the first time in Information Circular 
7798, “Injury Experience in the Metal and Nonmetal Industries, 1954,”’ pub- 
lished in 1957. This publication was also the first of the current information- 
circular series on injury experience in nonmetal industries. 

The Bureau is authorized to request data on injuries and employment in 
the nonmetal industries, and the voluntary response to such requests has 
contributed greatly toward the promotion of safety in the mineral mining 
industries. 

This publication presents the injury experience and employment data at 
nonmetal mines and mills by State, type of mining, and principal nonmetallic 
mineral extracted, such as abrasives, asbestos, asphalt, Haris. clay, feldspar 
mica-quartz, fluorspar, gypsum, magnesite, phosphate rock, potash, pumice, 
salt, sulfur, tale and soapstone, and other minor nonmetals. 

All injuries are classified by the extent of disability: Death, permanent 
total, permanent partial, and temporary total. 

Data herein also include days of disability resulting from injuries, which 
permits the calculation of average rate for the first time. The average severity 
rate is: Total days of disability times 1 million, divided by the employee hours 
of exposure. 


1 Work on manuscript completed February 1960. 
§ Chief, Branch of Accident Analysis, Division of Health and Accident Prevention, Bureau of Mines, Washington, 


3 Supervisory statistical assistant, Branch of Accident Analysis, Division of Health and Accident Prevention, Bureau 
of Mines, Washington, D.C. : 

‘ Statistical clerk, Branch of Accident Analysis, Division of Accident Prevention and Health, Bureau of Mines, 
Washington, D.C. 1 
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Injury and employment data at nonmetal mines and mills are presented 
in this circular under the following general sections: 
(A) General injury experience: 
Tables 1-6: Current dats on the number of injuries, injury-frequency rates, related 
employment data, agency, location, and degree of injury. 
(B) Injury experience at different kinds of mines: 
Tables 7-10: Current data on number of injuries, injury-frequency rates, and 
related employment by location, agency, and degree of injury in the nonmetal mines. 
(C) Injury experience at different kinds of mills: 
Tables 11-12: Current data on injuries, injury-frequency rates, and related em- 
ployment by nonmetal mills, by location. 
(D) Injury experience by States: 
Tables 13-24: Current data on injuries, injury-frequency rates, and related em- 
ployment by location, agency, and degree of injury. 
(E) Selected injury data: 
Tables 25-28: Current data and injury experience at clay mines in the United 
States. These tables also include injury experience and employment data by location, size 
group, and mining method. 
(F) Historical injury experience: 


Table 29: Employment data and injury experience at nonmetal mines in the 
United States, 1931-57. 
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GENERAL INJURY EXPERIENCE 
(Tables 1-6) 


Reports from operators of nonmetal mines in 
the United States during 1957 show an increase 
of 68 in the number of injuries (fatal and non- 
fatal) reported, and the overall injury-frequency 
rate of 29.60 per million man-hours of worktime 
in 1957 was slightly less than the corresponding 
rate of 31.00 for 1956. 

A marked increase was noted in the number 
of active nonmetal mines, men employed, and 
man-hours worked in 1957. Of the 1,121 dis- 
abling work injuries reported in 1957, only 
9 resulted in death; 2 were permanent total 
disabilities, 42 permanent partials, and 1,068 
of a temporary nature incapacitating the 
employee for 1 day or more. 
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Approximately 95 percent of the employees 
working in the nonmetal industries in 1957 
worked at plants that had no fatal injuries. 
In 1956, 94 percent of the employees worked 
in plants that had no fatal injuries. The 
nonmetal mines that reported the 9 fatal 
injuries in 1957 had an average of 114 men 
per mine, and a fatality-frequency rate of 3.96 
per million man-hours of worktime. In 1956 
15 mines reported 17 fatal injuries, with a 
fatalitv-frequency rate of 7.09. The fatality 
rate for the nonmetal mining industries in 1957 
was 0.24 per million man-hours, and in 1956 
the comparable rate was 0.50. 


GENERAL INJURY DATA 


TABLE 1.—Salient statistics on injuries, injury-frequency and severity rates, and employment in the 
nonmetal industries of the United States, 1952-66 


Office- Grand Office- Grand 
1952 1953 1954 1955 workers, total, 1956 workers, total, 
1955 1y55 1956 1956 
Number of injuries: 
Pata) Se uc ecileuiskwecebe ce 14 22 9 WG eece 19 A? Vacdetcousete 17 
Nonfatal: — i 
Permanent total. ....-2-222 2/2 eee 1 2 eh ee DO threes te tel es oN Sa oe Peete tet oes 
Permanent partial. 22.22.22. 27 53 51 5 Sl eee ee ee 43 Ol. decscccelsoxes Al 
Temporary........------.-.- 1, 144 1, 385 903 1,111 5 1,116 985 2 ry 
Total nonfatal.......-._-- 1,171 1, 419 956 1, 156 5 1, 161 1, 036 2 1, 038 
Grand total............... 1,185. 1.441 | 965] 1,175. 5 1,180] ‘1,083 2} «1,058 
Injury-frequency rates per million i a 
man-hours: 
Patal:c oc rcsnc. ete esses ease sek 0. 48 0. 72 0. 30 0.61 J. cee eee 0. 55 0. [eee 0. 45 
Nonfatal._....-..----- 2-222 40. 44 46. 54 32. 34 7.18 1. 34 33. 35 30. 50 0. 51 27.40 
"TOlGlescs cece costes siccoscsese 40. 93 47. 26 32. 64 37. 79 1. 34 33. 90 31.00 0. 51 27. 85 
Severity rates per million man- 
hours: 
pha ete ett ea Sopcetrs eats sete ee eee ee Ne ac Ne shen lO ke Mle Pak tect ole colt cla el oath hse 3003. 23 J..--...-.--- 2692. 65 
INODIRtGL ots cochateot settee a cect nat a eel te creas Dest the te Ml his id 2 at i ad bare de alas MGS uh ohh ites 739. 49 2. 30 1559. 60 
TTOta ice Bo sate ese ee et ee i et ble ace et ee Oe NE See, ce Sola seek a 742. 45 2. 30 4252. 25 
Active mines......--..-------------- 404| 26 621 1,018 |occc occ cee 1,018 1,222 |...-....-... 1, 222 
Men employed ......-222. 222-2 ee 12, 447 12, 765 12, 810 14, 504 1, 769 16, 273 15, 595 1, 844 17, 439 
Average days active.......0..2..2.-- 28 202 284 204 254 263 268 269 268 
Man-days worked___.--.---.------- 3, 788,289 | 3.727, 258 | 3.637.783 | 3.835, 407 450.427 | 4,286.034 | 4,178,414 405, 904 4. 674, 318 
Man-hours worked......--2---2-..-- 23, 954, 402 | 30, 488, 130 | 29, 563, 983 | 31, 092, 628 3, 718, 174 | 34, 810, 802 | 33, 963, 466 3, 917, 422 37, S80. SS8 
Average hours per man per day...-. 8.07 8.18 8.13 8.11 8.25 8.12 8.13 7.90 8 10 
Average hours per Man per year. _.- 2, 326 2, 388 2, 308 2, 144 2, 102 2, 139 2, 178 2, 124 2.172 


TABLE 2.—Salient statistics on injuries, injury-frequency, and severity rates, and employment in the 
nonmetal industries of the United States, 1953-57 


Office- Grand Office- Grand Office- Grand 
1953 1954 1955 workers, total, 1956 workers, total, 1957 workers, total, 
1955 1955 1956 1956 1957 1957 
Numbher of injuries: 
Fatal. ......---.----.--- 22 9 19 |... 2 Lee 19 Vi leeseee et 17 a eee ee 9 
Nonfatal: . ay i. 
Permanent total__._.. 1 2 sl eee nee Dilek toeionoals tees maw dcemeaeew 2 lrweasesae 2 
Permanent partial... - 53 51 5 eee eee 43 Bhililewesiecans 51 os egret 42 
Temporary......-.--- 1, 365 903 1,111 § 1, 116 985 2 987 1, 068 7 1,075 
Total nonfatal__.__- 1, 419 956 1, 156 5 1, 161 1, 036 2 1,038 3,132 7 1,119 
Grand total......... 1, 441 965 1,175, 5 1, 180 1,053 2 1,055. 1, 121 7 1, 128 
Injury frequency rates per 7 4 7 i. — i: 
million man-hours: 
Faith. eos eee tease 0.7 0. 30 0.61 Jo... 7-- 0.55 0:50: leccadeoce< 0. 45 0. 24 Jee 0. 21 
Nonfatal___-....--..---- 46. 54 32. 34 37.18 1. 34 33. 35 30. 50 0. 51 7.40 20. 36 1, 26 25 76 
TORE eosseceeot ce 47. 26 32. 64 37.79 1.34 33. 90 31.90 0. 51 27. &5 29. 60 1. 26 25.97 
Severity rates per million fe 
man-hours: 
Patil ev aoresbanceetass esaaeses | eGuasanekicll anlayeswaeslomseseaeac eenaceoun: 3, 003. 23 |_...------ 2,692.65 | 1,425.65 |......-... 1, 243.11 
Nonlatal...s..52cces0c2) ccscaecoc lls. wr Be hie le tein, Scie tN hans te hate ae cl Aces Sinisa ae 1, 730. 22 2.30 |] 1,559.60 | 1,658.19 121. 43 1, 461. 43 
Oth so5ccecs Sota ewe e eal’ ai teeea cata stat SSG tae Oe ah eee tee 4, 742. 45 2.30 | 4,252.25 | 3.083. 84 121. 53 2, 704. 54 
Active mines......--...-. ~ 626. 621| 1.018 |.......... 1018} 1,222 |_...__.. a 1, 222 1,681 |......---. 1. 6&1 
Men employed. ..---....- 12, 765 12, $10 14, 44 1, 769 16, 273 15, 595 1, 844 17, 439 17, 921 2, 624 20, 545 
Average days active. _.o.- 292 284 204 255 263 268 2619 268 262 266 an? 
Man-days worked. -....- 3, 727, 208 | 3,637,783 | 3.835.607 | 450,427 | 4,286,034 | 4.178, 414 | 495, 004 | 4,674,318 | 4,600,737 | 698.346 | 5 389, 183 
Man-hours worked...._.-. 30, 488, 130 | 20, 563, 983 |31, 092, 628 13, 718, 174 |34, 810, 802 |33, 963, 466 13, 917, 422 |37, 880, 888 |37, 877, 405 15, 562, 192 |43, 439, 597 
Average hours per man 
per day. ........2...-..- 8.18 8.13 8.11 8. 25 8.12 8.13 7.90 8.10 8. 07 7. 9% & 06 
Avcrage hours per man 
per year. ....------..... 2, 388 2, 308 2, 144 2, 102 2, 139 2,178 2, 124 2, 172 2,114 2, 120 2 114 
4, 


o 


TABLE 3.—Comparatire fatal- and nonfatal-injury data for nonmetal mines in the United States, 1956 


EXCLUDING OFFICEWORKERS 


Mines with 
fatal injuries 


ee 


PR CTICCS NOS ire feb et ola oe ee eee eee Uh ering lee ee uote 15 
NEC MUM IO VO s 3 oo e a Spots lee ey Oe aE eee orm het arm hae ea Bee 894 
Average minen per mine... 22222222222 eee 60 
Percentage of total employees. .......2-2----2-------------- 6. 73 
PV ORNS AROULY ones en sees te Dio ne cee Et Ne es 33 

Nistiedays: WOPrkCd 2.0 5 a.420 cin ee ees beauty Mathedeee 298, 287 
Percent-of 1otalinian-days. csc ko 5 oes eee oe ee eas a eee 7. 14 
Man-hours worked_._......._..._..._.__.._.__---------_---. 2, 398, 314 
Percent of total man-hours_...2 2222222222222 eee 7. 06 
Average hours worked per man per yeur____. ----------------- 2, 683 
BCL 5 5a Na es Bian ch a ried hate lesa nga hae nk la oa ceo Neds acd 17 
PROT TATA CS 8c A imo Fag ince ONY Den ely cs Io a ce de eal eye I 03 
Fatality rate per million man-hours_._._....----..----------- 7. 09 
Nonfatal rate per million man-hours_.......----------------- 22. 10 


INCLUDING OFFICEWORKERS 


PCT VO TNS 28 ot ed ttn eh le Oi he ee eee 15 
NCNPCHI PION C0 on cjan cers ocemh con S ae ered sores eee eas 969 
Average men per mine. __-___..__----_-_.-------------------- 65 
Percentage of total employees. .._-___....--__-..------------- 5. 56 
Pe MOTAGOAUNNS ROU VOc casa ste alee Es Sie ee eet ens 328 
NPiieclits SWOPk CUe2 eet ey ee hie ate ed eo ea tienen 317, 747 
Percent of total man-days_.._....-2---------- 2 e- 6. 80 
Nisinishours: WOrk 60s Se cw So idee eee eee ee le ee 2, 554, 590 
Percent of total man-hours__..._._....---.---.-------------- 6. 74 
Average hours worked per man per year__________---_-------- 2, 636 
FO CS aad ae eh ro fee eg nh Ser ee eit gM ge sn 17 
ONVCOTU LEHR TIN OS os 5 a se, 4 a en ao cee ast his Amey icon tana ve 53 
Fatality rate per million man-hours. _____.__......----------- 6. 65 
Nonfatal rate per million man-hours. .....-.....------------- 20. 75 
§53627°—60——_-2 
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Mines without 
fatal injuries 


92. 86 
31, 565, 152 


All nonmetal 


mines 


100. 00 
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TABLE 4.—Comparatire fatal- and nonfatal-injury data for nonmetal mines in the United States, 1957 


EXCLUDING OFFICEWORKERS 


Mines with | Mines without | All nonmetal 
fatal injuries | fatal injuries mines 


—=_, 


ACUIVENMINGS | 25.220 oct So te cmc otes ea eee on 1, 681 
Men-@Mpl0 Vedio 5 2s el a ase aoa weg oe bo IS Sa Sk 17, 921 
Average men per mine... ____._...___-__--_--_-__---------- 11 
Percentage of total employees__..___.___._._..-__.---_------ 100. 00 
Average diys:Activez coc. eos ebes Jad ode ce eh eu lad 262 
Man-days worked 20 o260 oieestcu ec Je Shee eee eewed 4, 690, 737 
Percent of total man-days_.____.__._.-___...---_----.------ 100. 00 
Man-houirs worked..2... 6. 3 soos eee he es ee bee Se es 37, 877, 405 
Percent of total man-hours____________._________----__------ 100. 
Average hours worked per mun per year_____...-------------- 2,114 
Wataly eS 2. test Ss ced pei eat SE eae OE nae oS es 

Nonfatal injuries 5.0 os ot Sale ele Do 1, 112 
Fatality rate per million man-hours.__..-_...--..------------ . 24 
Nonfatal rate per million man-hours. _-__._-.----------------- 29. 36 

INCLUDING OFFICEWORKERS 

PCUIVG MIN CS seo oo Bee ate Pe en ee et Sat tlar en bee 8 1, 673 1, 681 
Men employed sx 6. aig ih rik he ican Ea Sore ae fi acs haat 917 19, 628 20, 545 
Average men per mine... ._____-.__._.__-._-__---_---------- 115 12 12 
Percentage of total employees. ____________-----------------.- 4. 46 95. 54 100. 00 
Average days actiVeo.... 2-2 see sed ete hee ews eee senile. 311 260 262 
MMan-days WOrk 6d 'so2s3 on tnt eee oe oe eo ae 284, 941 6, 104, 142 5, 389, 083 
Percent of total man-days_-_-____________-__.----_----------- §. 29 94. 71 100. 00 
Man-hours worked_________._______-._.----_--------------. 2, 286, 730 41, 152, 867 43, 439, 597 
Percent of total man-hours_________________-___--_-_-------- 5. 26 94. 74 100. 00 
Average hours worked per man per year______---._----------- 2, 494 2, 097 2,114 
WACAIVICS 22 occ Bee Se oh cen ci en) Be ote oie he te A eee aed Re 9 
Nonfatal injuries 2 2.22 2.22.22 3254 oes eee ese aed eS eee 81 1, 038 1,119 
Fatality rate per million man-hours._.........---------------- OE: Nike d Sect NG i 21 
Nonfatal rate per million man-hours. _______---_------------- 35. 42 25, 22 25. 76 


TaBLE 5.—Number of injuries at nonmetal mines in the United States, by location, agency, and degree 
of ingury, 1956 


Perma- | Perma- | Tempo-| Total | All in- 
Injury agency and general location Fatal nent nent ay non- juries 
total! | partial?| to 


rns | eterna | ceteris | emai Ferg tA | 


UNDERGROUND MINES 


Underground: 
Falls of rock or ore: 
While mining 0252 3io26 hee eed eee ele lee Saks 1 20 21 21 
W hilesloaging 23.22 eee ee a he |e [eae ee reese) eee rere 9 
While testing or taking down back__-__----_----- Be ce eet Acs | tS ae ene 5 
While setting or removing timbers or other supports_|___..._-].----_--|_------- 2 
All other falls of rock or ore, n.e.c__..__----..__--|.-__--_--|-------_| eee 19 
Rock falls due to cars or machines knocking out tim- 
bers or other supports: 
By machines oc Soci Soe ee ee io eee ieee eee leds saws 2 
Falls of rock or ore from back, bank, wall, side, rib, 
or pillar: 
WhNG WINING. ce foo eee ee ch te ter te eh lee Soe owed ee eee he 
While testing or taking down back____..---------]--------]--------|-------- 
While setting or removing timbers or other supports-_|_-__._.-|-----..-]-------- 
All other falls of rock or ore from back, etc., n.e.c__|_._-___.-]._-_-_-_-].------- 1 
Rushes, rolls, or slides of rock or ore__--------------!--------l--------l.------- 1 


See footnotes at end of table. 


bo 
~) 


1 ok won) 
Cr et tO tS OO 


fund bend 
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Tas Le 5.—Number of injuries at nonmetal mines in the United States, by location, agency, and degree 


of injury, 1956—Continued 


Injury agency and general location 


UNDERGROUND MINES— Continued 


U nderground—Continued 
Falling material or objects other than rock or ore: 


Perma- 
nent 
partial 2 


Materials or objects dropped or thrown by coworker_|__.__..-]....-__-]_-------- 


Rolling, shifting, or sliding materials or objects 


Slips or falls of persons: 
On same level: 


While handling materials or objects.......-. 2 _[--.-2---|----_-- 


While operating or moving machinery 


From an elevation: 
Falls of persons down chute, winze, raise, or Man- 


Due to failure of scaffolds, ladders, ete 


Ls os a os 


All other falling materials or objects, n.e.c..-__-__ - ale meted 8 aeup Fess 


All other on same level, n.e.e.. 222222 {e- eee fee ee 


All other from an elevation, n.e.c__-.-_.______-__|...-----|--_------]-------- 


Handling materials: 
Supports, stulls, ties or timbers 


Nee es RO ead 


Fly ing aes S eile handling all other materials. _.].....-._]...-.-_---]-------- 


All other handling materials, n.e.c_..._.....----_.|.----._.|_--.-_--|.------- 


Handtools: 


Hammers or sledges 
Crowbars or bars 


All ee handtools, N@:¢: 220006000 oe eke a eetacceulacacestaeclsceusacs 


Stepping or kneeling on sharp or loose objects: 


Stepping on nails or other sharp objects__...._.._-|.-..----].-------}-------- 
Stepping on loose QOD OS a hr i as Scag on ean ah tl epee eae 


Knee or hand injuries while working on all fours 
Striking or bumping against objects: 
While handling materials 
Haulage: 
Mine-gage haulage: 
Struck, run over, or squeezed between cars or motors: 
Coupling or uncoupling 


Operating or riding 


Switching, spragging, blocking, or braking...._|.....---|-------- 


~—— ww ewen we — Ke Be we em ww wm wm W3w ewe ew ew MP ew ew ew ke ew Bw ew ee eK ee eK ee Kf Re eee eee KH Ke KR eRe ee ee Kf err ew ew eK eM 


All other struck or run over etc., n.e.e_______-_|____-___|._--_---]-------- 


Squeezed between car or motor and back, side, or 
timber: 


Coupling or uncoupling. __._...__-._----.-_-|.-------]--------|-------- 


Pulling, pushing, or dropping-___._____..__.__.]_-------|-------.- 


Operating or ridin 


All other squeezed between car, etc., n.e.c____|-____.--].--------]-------- 


PGA Ct ct ahs aspen ht Stat cw sn be ooh Op wens peels enn ale 


Rerailing cars or motors 
Collisions (cars or motors under control) 
Runaways (cars or motors not under control) _ __-_ 
Falling, slipping, or jumping in or from cars or 
motors 
Shuttle or mobile electric trucks: 


mi i i i i iw mM me eee i i i = J Re ee em em eM Kf er rw ere 


ee 


a 


Struck or run over_______.____._--.__.____.____|___.-.--|_---_----|-------- 


Squeezed between shuttle cars or mobile elec- 


tric truck and back, side, machine, ete____._|-..-.---]--------|-------- 


All other shuttle car, PY TOE ic a mai | iieeiente Noes PR CREE [eee ae! 


Sce footnotes at end of table. 


Google 


Tempo-}| Total | All in- 
rarv non- juries 
total 3 fatal 


2 2 2 

7 8 8 

6 7 c 

9 9 9 

5 5 5 

10 11 11 
] 1 1 

5 5 D 

8 8 8 

12 14 14 
ey) 5) 5) 

23 24 24 
12 12 12 
4 4 4 

rf 7 7 

44 44 44 
3 3 3 

9) 5) 5 

6 6 6 

3 3 3 

12 12 12 
10 11 11 
1 1 1 

6 6 6 

1 1 ] 

4 4 4 

8 9 9 

1 2 2 

2 2 2 

4 4 4 

2 2 2 

4 5 5 

6 6 6 

8 8 8 

2 3 3 

D 6 6 

3 4 4 

ra | 

8 8 8 

2 2 

7 7 7 

11 11 11 
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TaBLE 5.—Number of injuries at nonmetal mines in the United States, by location, agency, and degree 
of injury, 1956—Continued 


Perma- | Perma- | Tempo-| Total | All in- 


Injury agency and general location Fatal nent nent rary juries 
total! | partial?! total? 
UNDERGROUND MINES—Continued 
Underground—Continued 
Haulage—Continued 
Mine-gage haulage—Continued 
Miscellaneous haulage: 
Coupling or uncoupling... ....<2scccsececes|ecceucdclecceeluc|Soceckcs 1 1 
Ropes or cables used on haulage__._.....-.-._]._--.___]--_---_-_]--__---- 3 3 
Slips or strains from pulling, pushing, or drop- 
Ping Cars. Dy Nand. 3se eee oh eee eG Si boes |e ie oa ee ie 4 4 
All other miscellaneous haulage, n.e.c__.._-__-|.-.-----]--------]-------- 6 6 
Gasoline or diesel trucks, tractors, etc.........--__]...--_.-]_------_-]-------- 1 1 
Explosives: 
Misfires or digging into unexploded holes.........-|--------|--------]-------- 2 2 
Flying fragments eo tS cite ceweeas tases Sle cei cleo eS eo 2 2 
All other explosives, n.e.c.._....-------..--.-----|--------]--------]--.----- 2 2 
Electricity (caused by current, including sparks or 
flashes) : 
Other permanent or semipermanent lighting cir- 

(1151; een ae men nS ee eR ce oe ae ee eI eon EM Rana eee Creve! (Cee nen cee! UO aie ee ees 1 1 1 
Mine motors or shuttle cars__._._...-----------_-]_------_]--------]-------- 1 1 ] 
Cutout switches or junction boxes__.........-_-_.]_-----__]--------]_------- 2 2 2 
Cable for mobile mining, loading, or haulage equip- 

L672) 6 ere ean so, eee eg On a A SE OORT AoE RENN DAT RCE mPERE NS) (ymIENY SUC | RRC ES es 5 5 5 

Machinery: 
While operating mining machines._.....-....--.--]--------|--------]-------- 3 3 3 
Chain, bucket, or shaker conveyor_........---.----|--------]--------]-------- 1 1 1 
Loading machines (including self loading heads)___-_|_-_.._-_]--------]-------- 5 5 5 
Scraper CONVEY OMS ose. eee en beeen cat eee kee Js Oe eee (Secu 2 2 "2 
Power drills (except for installing rock bolts)_-.-_-]_-------]-------- 2 5 17 17 
Power equipment (except drills) used for installing 

FOCK DO)8 2s i Se ee a ee ia er Se 2 2 2 
Power shovels, draglines, bulldozers, and buckets___].._.____]_--.----]-------- 1 1 1 
While moving any machines, except mining or load- f 

We MIA CN INGS ce eek te ake eee eet de ne rea ee eae ata 3 ae 
Flying particles set in motion by machinery (except 

rock bolting equipment)__________-..-----.---_|--------]--------|-------- 7 7 
While moving, setting up or operating continuous 

MINING MACHINES <2. eo oe eee eee eee as bs deee noe es 2 2 
All Other MHGNINGrY= 22 22222520 0c Sen csh Saws eine rlegs eee leeee seas 12 12 

Miscellaneous causes: 
Acetylene or electric welding (burns, flashes, or 

NVING PSTUICIGS) oon ee eee eee os ae dere ee ees pean 2 
Irritations and burns from battery fluid or cor- 

FOSIVG MUCCRIS IS oe i ee ee a ee eh oe Ne A ae 3 
All other miscellaneous, n.e.c_____.------------__|--------|--------|-------- 23 

Total, underground... -...- BR ey eRe rer ely ane Ov ateetens em 16 507 

Shaft and slope: 
Falls of persons: 
From an elevation: 
Due to failure of scaffolds, ladders, etc_-.-------|---~----|--------|-------- 1 
Handling materials: 
Supports, stulls, ties, or timbers_...__....---------|--------|--------]-------- 1 
Haulage: 
Mine gage: 
Squeezed between car or motor and back, side, 
or timber: 
All other squeezed between car, etc. D.e.c....-- 1 leeeceetalBeedeled ee se cee te coeee 1 
Total, shaft and slope....__.......------------- 1 Sr Le eee Meco meet rte 3 
Total, underground, shaft and slope_-..-.------- ye eee eee 16 510 


i, ei, a ee —— 
eS | SS LS vena ean 


See footnotes at end of table. 
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Tase 5.— Number of injuries at nonmetal mines in the United States, by location, agency, and degrce 
of injury, 1956—Continued 


Perma- | Perma- | Tempo-| Total | All in- 
Injury agency and general location Fatal nent nent rary non- juries 
total! | partial? | total 3 fatal 


er er er | 
ed ay 


UNDERGROUND MINES—Continued 


Surface: 
Rushes, rolls, or slides of rock or ore__.-____---___.--].---_-_-[---__- _}_L Lee. 1 1 1 
Falling materials or objects other than rock or ore: 

Rolling, shifting, or sliding materials or objects_____]....2----].------_]-______- 
All other falling materials or objects, n.e.c__.----_-|..--.---|-------- 1 
Slips or falls of persons: 
n same level: 
While handling materials or objects_..__-_.....-_]_____-__]-__------]_---____- 
All other on same level, n.e.c_-----------------|--------]--------]_---__--- 
From an elevation: 
While escaping from another hazard_--.-.-----_]_-_-----_]---___---]---_---- 
While handling materials_....._....-.-------_-]-_----_--J]----__--J]-__-__ 
Due to failure of scaffolds, ladders, ete.-____.____]_._-___-_]._-------]-_--__-- 
All other from an elevation, n.e.c__...-.--------]..-..---].------- 2 
Handling materials: 
Supports, stulls, ties or timbers-.-_--------------|-_-----_]--------]-------. 
Rasa ioe Slee ea aos ak eh Oh te ete eet hee Me ee ins 


—mrbdho aT pa bet 
ATi on 
Cry ms 


beseaath 
poet 
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Handtools: 
Hammers or sledveso 222 e cc ces cece ee hee le de eee een eka 
Crow bats OF Dams cccweb dese otecct ees ee ses |e cl Seok ee ee 
BHOVGl Ste oo eee ee ee ee oa it ae eea eee woe Bates oe! 
All other hand tools, n.e.c.....------------------|_------_]-------- 1 
mtepping or kneeling on sharp or loose objects: 
tepping on nails or other sharp objects_---.--.---|.-------]--------]-------- 
Stepping on loose objects.__.--------------------|--------|--------|-------- 
Striking or bumping against objects__._.__._---------_|_-------]--------|-------- 
Haulage: 
Mine-gage haulage: 
Miscellaneous haulage: 
Ropes or cables on haulage---.--------------|--------|--------]-------- 
ANIMAS ej ec 8 ang te ee carol a te et 
Slips or strains from pulling, pushing, or drop- : 
Ding Cars by Nand sc cece eee cas eee | pe edns [teeta 
All other miscellaneous haulage, n.e.c.._...-_-_|_..____--]-------- 1 
Standard-gage haulage (railway)_...-...----------|_-------|-------- 1 
Gasoline or diesel trucks, tractors, etc..._..__-__]._--_.__]-------_|-_------ 
Slips or falls from, or while getting on or off trac- 
(Ore40F ThUCKS= 625. 2. betes pees fi ae eee elses eeteseeeou us 
Explosions of gas or dust: 
Explosions of gas or dust on surface at underground 


—_ 
bm GD et Go DS oh Cc: bho h & or 


— lor) 
=e BNP Rh HWM Po Wh 
o 


jot 


CO Qrneoa®mhs = re 
— 

CO Creates pad pad 
— 

GC ness rp 
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flashes) : 
Trolley wire OF pole:c2.66eccs csecsteseoceosecudlsus ce sc cfecue sees eee ee 
Cutout switches or junction boxes_--_._.-.--------|--------]--------]-------- 
Machinery: 
Belt: conveyors <2. <csesscee uc oeee eee eee lal Pee eetee eal ase eee 
While moving loading machines and self-loading 


Stationary surface machinery. _._.----------------|--------|-------- 3 
While moving any machine except mining or loading 
MACHING® 255. cio es i oie te rhe ee ne eee ce eee 
Flying particles set in motion by machinery (except 
rock bolting equipment)_.._.-.-.---.----------|--------|--------|-------- 4 
All other machinery, n.e.c_ -_--------------------- i eee 3 1 
1 


foot © b> pend pam freee 


Suffocation (no flame or smoldering) : 
From foreign gases (gasoline fumes, etc.) .--.--.---'--------'--------'-------- 


See footnotes at end of table. 
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TaBLE 5.—Number of injuries at nonmetal mines in the United States, by location, agency, and degree 
of injury, 1956—Continued 


Perma- | Perma- | Tempo-| Total | All in- 
Injury agency and general location Fatal nent nent rary non- juries 
total! | partial? ] total 3 fatal 


UNDERGROUND MINES—Continued 


Surface— Continued 
Miscellaneous causes: 
Flying particles from draft or wind..----.--------|..------]--------|-------- 7 7 7 
Acetylene and electric welding (burns, flashes, or 
ALVIN UAT COS) ae 6s cr 2 ae een ee id id we i te LM aac hit soho 8 oh 3 3 3 
Irritations and burns from battery fluids or corrosive 
Wis erialss 24525 set. eee ee eee elt Se atoll ees ool ete 8 8 8 
Burns from controlled fires_........--.--------.--|--------] -------]-------- 2 2 2 
All other miscellaneous, n.¢c.c_...2----------------|.-------]-------- 1 28 29 29 
Total, surface______--_- set et ratte Matai Scenes en 7 een aes 19 228 247. 249 
Total underground, shaft and slope, and surface__ a mere 35 718 753 759 
OPENCUT MINES 
Opencut: 
Falls of rock or ore from back, wall or side: 
Wile mining 60 eed ee ee ie tt ae sh 8 orl ai cere i eee Nl lees an he 6 6 6 
All other falls of rock or ore from back, etc., n.e.c__|. _._-_- Se fehon ht ile 2 ae Sta, 8 7 7 7 
Rushes, rolls, or slides of rock or ore__....-------_-.|._--_---.] .------]-------- 4 4 4 
Falling material or objects other than rock or ore: 
Rolling, shifting, or sliding materials or objects____- 7 deel RE ROR ED, PRR aeS 4 4 6 
All other falling materials or objects, n.e.c_________]._.-___-].---_.---]-------- 3 3 3 
Slips or falls of pemsone: 
n same leve 
While handling materials or objects.____._--_____] _..-_-_].----_-_] -..---- 10 10 10 
While operating or moving machinery_._......._}.___....].------- Db Weeuteene 1 1 
All other on same level, n.e.c...-.--__-.---_--.. | --.--_-].------.].------- 11 11 M1 
From an elevation: 
While handling materials._._._._...._-__-_--_-__].-.-----J]-------_J-. 2 ----- 1 1 1 
While operating or moving machineryv_______.___].--.---_|._--.---- 1 2 3 3 
Due to failure of ladders, scaffolds, etc_.._..__.__|..__-_--_].-----.-]._------ 3 3 3 
All other from an elevation, n.e.c..__.---------- Tey ave eels ee, a 8 8 9 
Handling materials: 
pupperts: stulls, ties, or timbers... 2-2...-5544424-|-ccce-c5[oceceee eee ees 5 5 5 
eae ane Ag tanh aa ree a se ae | ae ene Lenore 8 8 9 
| 520 | See en ee ee le Oe ee em nO aes Op Sa RE RENN [EE ERECE MS: || CMO OE SEER OEP 5 5 5 
Wire/OF Wile TOpe@ 2022 ik al ts ct wht neti pre Deen Snes Sate Sues Se 3 3 3 
Flying particles while handling all other materials. _|........|..._...-]_--_---- 10 10 10 
All other handling materials, n.e.c_.______.--__----|--------]..-----. 2 37 39 39 
Hand tools: 
Hammers or sledges____._..--..--------------_-_]-------.|.--_---- 1 2 3 3 
Crowbars OF Dare coi2 Un cece on seco ol eco act eee leet 3 3 3 
All tools in hands of fellow workers_._._.....-....|.-.-_-__ |..------].------- 2 2 2 
Flying particles from hand tools or objects worked 
atc ahack agai let hectic aces Me eaet a Aee hire nie Teen Maser aN tia, Rea Me tet 4 4 4 
All other HANG LOGIE 6:06 2c ti oe ahi th te wel ele dane CY ata reat 7 7 7 
Stepping or kneeling on sharp or loose objects: 
Stepping on nails or other sharp objects__....._.__|..------|....-.--]..------ 1 1 1 
Stepping On loose: objetts.: 22-0522. eke eee eee ete ne well ees 8 8 8 
Knee or hand injuries while working on all fours...|....-.--|---_---_|._-_---- 1 1 1 
Striking or bumping against objects._......._..---_l-_-_-.---I-- 2 Jo ee 3 3 3 


See footnotes at end of table, 
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TaBLE 5.—Number of injuries at nonmetal mines in the United States, by location, agency, and degree 
of injury, 1956—Continued 


Perma- | Perma- | Tempo-{| Total | All in- 
Injury agency and general location Fatal nent nent rary non- juries 
total! | partial? | total # fatal 


OPENCUT MINEs—Continued 


Opencut— Continued 
Haulage: 
Mine-gage haulage: 
Struck, runover, or squeezed between cars or 
motors: 
Coupling or uncoupling.........--.-__..----]-__---_-|-----_--|_-- eee 
Squeezed between car or motor and construction: 
Operating OF TIGING ssi: se5c els coe coe Sos eee lee cece A epee eee 
All other squeezed between car, etc., n.e.c.__--|--._..-_|._------]-------- ] 
Miscellaneous haulage: 
Slips or strains from pulling, pushing, or dropping 
Cars, Dy Hand. -w20 ceo oh ee waa ae | ek ele oe eel acres 2 
All other miscellaneous haulage, n.e.c____..___-_-|_-__-..--].-------]_------- 3 
7 
3 


pm 
aa 
~~ 


Standard gauge haulage (railway) _-__-_-----------|--------]-------- 1 
Gasoline or diesel trucks, tractors, ete._.-._------- al ea 2 1 
Slips or falls from or while getting on or off trucks, 
URACLOIS; OUC a eee be el eee eae Le oe a) Parsee yan earn we eee 7 
Explosives: 
lying fragments___....-_---------------------- ] 
Electricity (caused by current including sparks and 
flashes): 
Transformers, generators, etc....-..-.----------.- 2 
Other permanent or semipermanent lighting 
CUCU 0 ys cee se es re A a at Ne lee le 2 eer ce ee 
Cutout switches or junction boxes._........-.____- 1 
Machinery: 
Bel@Convey Ore: sees So See 2 ele ee ol tee Mei Se Ic Obrien 2 
Power drills (except for installing rock-bolts) .____- Rea ndde ntl hai ah fas 1 13 
Power shovels, dragline, bulldozers, and buckets. __|..______]..--____J---____- 8 
5 
5 


Stationary surface machines-._.......-.----.--- Pi Paeereteee ie, Enemies 1 
While moving any machine except mining or load- 
ing Machines..c... 2c. 22,2 e5cuc Fosse Jeri ede 1 
Flying particles set in motion by machinery (except 
rock bolting equipment)_..._____.__--_------_--]_-------]-------- 
All other machinery 0.6:C. 22.2 = wp oceckee tec edcGeccen beke ceed oeuceee 
Mine fires, or suffocation from fires: 
Other fires: 
Burning or exploding oil, gasoline, etc_.....__._-|.-------]--------|_------- 1 
1 


i] 


bo 
aye 
NI oN 


1 
Miscellaneous causes: 
Flying particles from draft or wind_...._..--.___-].-------]--------|_-------- 1 
Aceytelene or electric welding (burns, flashes or 
ying particles): <2 222254 ow aus eae a Ns Oe fend. 1 1 
urns from controlled fires._--._--..--.----------|--------|--------|-------- 1 ‘ 


— | — | | ee 


DOCS, OpeNCUt cs25i celts ioe Scbee cease 11 


—_———oqeqe_ WO o_  —_— |V———_—_ ——.| ——— bee je 
nc re a | ee 


Grand: total. <2... ete ui ote Se ee eee eh! 17 


1 Permanent—Total Disability.—The loss of, or loss of use of, both hands, or both arms, or both legs, or both feet, or both eyes, or any two thereof; or 
any ury (except death) which permanently and totally incapacitates the injured person from following any gainful occupation. 

2 Permanent— Partial Disability.—An injury which permanently but only partially disablesa worker. Includes the total or partial loss or loss of use 
of an arm, hand, leg, finger(s), eye, hearing, etc., even though no time was lost. 

3 Temporary— Total Injuries.—Any injury which does not result In death or permanent impairment, but which renders the injured person unable to 
perform a regularly established job which is open and available to him, during the entire time interval corresponding to the hours of his regular shift on 
any one or more days (including Sundays, days off, or plant shutdown) subsequent to the day of injury. 


Google 


12 


TaBLE 6.—Number of injuries at nonmetal mines in the United States, by location, agency, and degree 


of anjury, 1957 


Perma- | Perma- | Tempo- 
Injury agency and general location Fatal nent nent rary 
total! | partial? | total? 


Total 


All in- 
juries 


emmmie | neni | acre cence | aan: | execs nei Sea | andre ere ES 


UNDERGROUND MINES 
Underground: 
Falls of rock or ore: 
Wiile-minin@:2.0205 5.0655 cedee see de ete elle et eee ] 1 8 
While testing or taking down back___________.___]_-------|--------|_-------- 8 
While setting or removing timbers or other supports.|__...--_|.-------]_-------- 2 
While preparing or installing rock bolts__.____--.-- 1 
All other falls of rock or ore, n.e.c__-_--_-_- |e 2 14 
Falls of rock or ore from back, bank, wall, side, rib, 
or pillar: 
W ile in Oe hie oee ss oe fa ee Sa Ne tet SON te ee le ete 4 
While testing or taking down back__.____________- 1 
While setting or removing timbers or other supports.|__..-_._]--------|-------- 
From pressure bumps or bursts...---.-----------|--------|--------|-------- 
All other falls of rock or ore from back, etc., n.e.c_-_|..-.--.-|-------- 2 
Rushes, rolls, or slides of rock or ore___-_.----------|--------|--------|-------- 
Falling material or objects other than rock or ore: 
Timbers or other supports 
Materials or objects dropped or thrown by co- 


Rolling, shifting, or sliding materials or objects.-__|._---.--]--------|-------- 
All other falling material or objects, n.e.c_........-|_-------|--------].------- 
Slips or falls of persone: 
n same level: 


tw Oho we] a7 RD = RO 


found 


While escaping from another hazard___...---..-|.-------|--------|-------- 2 

While handling materials or objects_._.....-..__|____..-_]------.-[_---_--- 7 

While operating or moving machinery_........__|__------]--------|_-------- 4 

All other on same level, n.e.c_____._----------_|._------]--------]_------- 12 
From an elevation: 

While handling materials_____...._.___-.-_--.-].----.--|--------|-------- 3 

While operating or moving machinery 1 
Falls of persons down chute, winze, raise, or Man- 


way 1 

Due to failure of scaffolds, ladders, etc__._._.._-|_--.----|--------]-------- 1 

All other from an elevation, n.e.c_.__.____.-_--- | an (One reeneneet On| eerrenne ee eer 10 
Handling materials: 

Supports, stulls, ties, or timbers_____....---____--|--------|-------- 1 29 


Wire Of Wil€ T0pe. 2.2. cee chee oe ee Hee Soke cSeeleeroeece 
Handling, moving, or installing conveyor pans 


~-Rmerwremruwn nner eww ewww e we wwe ewer wwewrew eww ewe ewewerewew ewe wee l[—- me wwe Me! - fH Mm wx wn @w35~n5wnen fe nme ke MK wm wm eM 


Hammers or sledges 
Crowbars or bars 
Shovels 


—~—eeeeewwrewewwnzxezgernerxreen were wwe ewreX2xe ne jfewgwzen5nrnwnw ifn tn ex52nnnn|e ee ee ew = 
wse ewwewwrewre2ennen errr ere n wen wee weer e2ewew—-fe Wy wzxwx wr Xn ef = kg @w® ww Www MK f Me mw ww wm we = 
ws ese weewreewrewrewewnw ee we www ew we ew BM MK Mw we ew Be eee ee ew wm we ef eK Km wm mw ew mM HK] ew wm wm wm ww eM Mf ew Bw er ew ew Ke 


ae wrenches or other tools used to install rock 
olts 


~——eswew we eww eww 3~mn~3nnmnwe wn ewe www wwrewrerwoeer ee ewe wee gfe eke e2n3wW~nwefme my ny ng 37” 2” wm HK dM Kee V3wm3w nw eK 
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Bteppile or kneeling on sharp or loose objects: 

tepping on nails or other sharp objects.___...__---|--------|--------|-------- 
Stepping on loose not sharp objects.___..___.____-__|--------|--------|-------- 
Knee or hand injuries while working on all fours 

Striking or bumping against objects 

See footnotes at end of table. 
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TABLE 6.—Number of injuries at nonmetal mines in the United States, by location, agency, and degree 
of injury, 1957—Continued 


Perma- | Perma- | Tempo-| Total | All in- 
Injury ageney and general location Fatal nent nent rary non- juries 
total! | partial? | total? fatal 


UNDERGROUND MINES— -Continued 


Underground—Continucd 
Haulage: 
Mine-gage haulage: 
Struck, rum over or squeezed between cars or 
motors: 


Coupling or uncoupling ____- Bre eae BPS Bee ies Nees a ei ht eee eee 3 3 3 
Switching, spragging, blocking, or braking ...|..222---].------- 1 3 4 4 
Oper Gr Tal ene te Feat hata, eres alte, Sete alle 2 Ne See weal 1 1 1 
All other struck, run over, ete., nee... 222 [tee 1 1 1 
Squeczed between car or motor and back, side, 
or timber: 
Coupling: or nee pling 2522208 eae ped he eee welelncueh se cledesebe" 1 1 1 
Switching, spragging, blocking, or braking_.___]...-.._..-|.-------|..------ 2 2 2 
Pulling, pushing or dropping....._..----2----|-------- Lath ute pant ea ultra aed 1 1 1 
POP a Cire Or TI asics ah esa ae al 8 ana eae Mae phate oa tia 2 2 2 
All other squeezed between car, ete., n.e.c.__-_|.--_-----|-------- 1 1 2 2 
DE SS es a ee ey Specs Been eMac tt Shel | Oe eel ll oe eee es pe 3 3 3 
Reralitg cits-or motors oc. ae ee ee ee eee ee eek Coos dee aes 7 7 7 
Collisions (cars or motors under control). ..-..2-_-}2------- |. 22 -- |. -----e- 1 1 1 
Falling, sipping, or jumping in or from cars or 
TOUT hi oes oa ee ot BS Socal de le Disa acetic, Mees oe yeaa 5 5 6 
Shuttle cars or mobile electric trucks: 
Squeezed between shuttle cars or mobile elec- 
tric truck and back, side, machine etce_______|.---..--}.-------|_-------- 2 2 2 
All other shuttle cars, etc., n.e.c__- 22-8 - DO ie reese are 1 27 28 29 
Miscellaneous haulage: 
PUT UTS cl LN tae aa pt Ie pes te A yk es al Pe Aah cate Satie ei alae go 1 1 1 
Slips or strains from pulling, pushing, or drop- 
Pine ears by Hand 2 2.5. e ech a att el ie com ed te ot fe oN ig Ree late 1 1 1 
Flying particles on haulage... 2222-22-22} |e |e 4 4 4 
All other miscellaneous haulage, nee. 2-2. |. |e ee 1 9 10 10 
Standard-cave haulage (railWay)....-...--------.|--------|----_---J-------- 1 1 1 
Slips or falls from or while getting on or off 
PrvChks (ri CtOrs MCG 2c6 0am eho Biel eae hc len at res A Re rete te |e eh at 1 1 1 
I-xplosives: 
LYING ATAQMIGlS ce dea eee Seek ede. S/detestty Bou a Vareteteaenics eek cee ee 3 3 3 
Suffocation from explesives smoke... 22. 2. |e |e -J-- ee 14 14 14 
APPATISPOFUAUION Sct, sees wee hina ne ce es. martes, yeh A eo cera Ohta ee ve 4 4 4 
Electricity (caused by current, including sparks or 
flashes) : 
Other permanent or semipermanent lighting 
oO of 11 1 Eevee on eel nN ett EO NN og eet aR Cem O SRA | ET NOS ten (AGT tm ORO RES SNe Scere 1 1 1 
Mining or loading machines...-___......_.--..--].---.--_|.---.---]-------- 1 1 1 
Cable for mobile mining, loading, or haulage 
COUIDIN GN Gs 0 8S teen esi ee Ee ee eB aeee, ioe Re ee ace eat 1 1 1 
All other electricity, etc., n.e.c.......--_---------|--.-----|--------]-------- 8 8 8 
Machinery: 
While moving machines___._.._.....----------__|--------|-----.--|-------- 1 1 ] 
While operating mining machines.......__--------|--------|--------]-------- 2 2 2 
BGlt CON NEW O08 oon oe 5 ia eh eet errs oe ee alee ewe ae ered 3 3 3 
Loading machines (including self-loading heads) -__.|..----__|_------- 1 8 9 9 
Scraper conveyors_..___.......-----------------]-------- eoeae-s lige ee 2 2 2 
Power drills (except for installing rock bolts)_______|------__].-------]-------- 19 19 19 
Power shovels, draglines, bulldozers, and buckets_--|_-.---.-]_-------|-------- 3 3 3 
While moving any machine, except mining or 
loading machines__..........-...--------.---- in ork lah as ed Se ence 1 1 1 
Flying particles set in motion by machinery 
(except rock-bolting equipment)..__.....-..----|--------|--------]-------- 5 i) 5 
Mining (including continuous miner) or loading 
machines on surface for repair______--.-.-.----|--------|--------]-------- 1 1 1 
While moving, setting up, or operating, continu- 
ous mining machine_........_._....--.-.-----|--------|--------]-------- 6 6 6 
All other machinery, niei¢s....22. 2255520 ulcosco2 assole deloceesece 1 15 16 16 


See footnotes at end of table. 
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TABLE 6.—Number of injuries at nonmetal mines in the United States, by location, agency, and degree 
of injury, 1957—Continued 


Perma- | Perma- | Tempo-| Total | All in- 
Injury agency and general location Fatal nent nent rary non- juries 
total! | partial? | total ® fatal 
UNDERGROUND MINES—Continued 
Underground—Continued 
Miscellaneous causes: 
Irritations and burns from’ battery fluid = or 
COPrrosive Materinlss.2./2 22 ie eh eS cae hire oe dt ol es 4 4 4 
All other miscellaneous, n.e.c_.------------------|_------- gt etre nee ene 69 70 70 
Total, uUndereroundscc vec eee de eee eee 5 2 16 575 593 598 
Surface: 
Rushes, rolls, or slides of ore or rock____._____--_---|.-------]_--------]_-------- 1 1 1 
Falling material or objects other than rock or ore: 
Materials or objects dropped or thrown’ by 
COW OTR OM 3 erase Be anon ai ie rt eerste cll ere aaah Na ener a, iat when es 1 1 1 
Rolling, shifting or sliding materials or objects-...-].-.-----].---_---]-------- 2 2 2 
All other falling material or objects, n.e.c___-______-].____-__]----___-_].--- -_-- 2 2 2 
Slips or falls of persons: 
On same level: 
While handling materials or objects_..-___._____|_._---_-|_-.------]__---_-- 5 5 5 
While operating or moving machinery_..-.-_----]_-------}--------]_------- 1 1 1 
All other on same level, n.e.c_..-..--. ~~ -|-- fee] eee 10 10 10 
From an elevation: 
While escaping another hazard____.___-.._.___--]_.-_------|--------J_------- 2 2 2 
W hile handling materials..<:.:.22..0. 2560 cce5 Jeccecenleecteucs|Jeltdcese 3 3 3 
Due to failure of ladders, scaffolds, ete......----]..-.--_-]_-.------|_-.------ 1 1 1 
All other from an elevation, n.e.c__...---.----_- j es) | Seer epee! (ieee ree 19 19 20 
Handling materials: 
Supports, stulls, ties or timbers._.....-..--.--------|.-------|.----_- 1 5 6 6 
DN enc ae ae ee eee Sl eae erect ee a ee eae es 1 1 ] 
Wire or Wire. ropes: 2.555 2c533e sce oeee eee oe} si sss, ya Ae Sate Gs oa a 4 4 4 
Fiving particles while handling all other materials. _[.....---|.------- 1 3 4 4 
All other handling materials, n.e.c...-2 22} ede ee. ] 73 74 74 
Handtools: 
Tiaminiers OF Sl6dGES 25 65.6 ir ee lar = I we A ea shee IR ud oO ee a ee 5 5 5 
Hand wrenches or other tools used to install rock 
50) | Cs an oer catene RR I RC E  DRESte enka we nn ROTOR, STOOD CoaNT [eGR ee REVO! (One S eeer ONSTene iW NE 1 1 1 
All other tools in hands of fellow workers___..-.---|.-.-----|.--_----|.------- 2 2 2 
Alvother handtools,: Mes. ieee eee Se eh vedo) eet we |e meee 5 5 5 
Stepping or kneeling on sharp or loose objects: 
Stepping on nails or other sharp objects._.-.------}-------- dere aes ee ee teehee 1 1 1 
Stepping on loose objects..2 3-62. ecleee ee eee be cd cece scn|ocececeellesecu es 2 2 2 
Haulage: 
Mine-gage haulage: 
Squeezed between car or motor and construction: 
Falling, slipping, or Jumping in or from cars or 
|S LOL 2 0 | SOMA acme aE Pr Sense lpr ea Tue -ORaY yeaa eS ects aes es (RUNS S07) (et Slee TE URE ere 1 1 1 
Shuttle cars or mobile electric trucks: 
All other shuttle cars, etc. n.e.c__..-...-------|_______-]--------[.------- 1 1 1 
Miscellaneous haulage: 
Slips or strains from pulling, pushing or dropping 
Cars DY NanGwane hoo coe eee cee elena de ee ell eae e 1 1 1 
Flying particles: on haulate... <<. so. Seco sees sone et eee ee cee 2 2 2 
All other miscellaneous haulage, n.e.c. -...------]__-__---_]_--_-_---|_------- 4 4 4 
Standard-gage haulage (railway)..-.-..------.----|_-.-----]_--------|-------- 2 2 2 
Gasoline or diesel trucks, tractors, etc___.._.-_--|.-....--]_--_-_---_|_-_------- 3 3 3 
Slips or falls from or while getting on or off trucks, 
CIM CUOlS,, C004 2.216442 San ae Soe oe ee eer en oe ewe of 1 1 1 
Explosions of gas or dust: 
lother explosions) -N@:Cicus woe el eee eee eee ie ale hn ee a ] l 1 
Electricitv: 
Vrolley WifG:0r pole 2252202 koto  e e eee ht ee el Gee ele ae ee 1 l 1 
Other permanent or semipermanent lighting circuits_|__.-.---]--------|-------- 1 1 1 
Cable for mobile, mining, loading or haulage equip- 
DICH Se ee wee oe eh eet eee e| oe eee aie i el cen et 1 1 1 
Allvother electricity ete. 2 c<cu coco tele ee ae ae oN ee Se Ale 2 2 2 


See footnotes at end of table, 
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Tas Le 6.—Number of injuries at nonmetal mines in the United States, by location, agency, and degree 


of injury, 1997—Continued 


Perma- | Perma- | Tempo-| Total | All in- 
Injury ageney and general location Fatal hent nent rary non- juries 
total! | partial? | totals fatal 
UNDERGROUND MINES—Continued 
S urface—Continued 
Machinery: 
While moving mining machines. ....-..-.---------]--_-----].------ |e .. l 1 1 
Chain, bucket or shaker conveyors...22-22----------).------ |---| ee . ] | ] 
Power drills (exeept for installing rock bolts) ..-.22.2)2222----].------.0].--- 2... l 1 1 
Stationdry SUrlACe-MA CHING: oe. Cell Wate te ke eet es eeu eee well osae 11 11 1] 
While moving any machine, except mining or load- 
sem a CU GW 0 4) © ee So aS COPE SRO MMT TS) (ER, PRUE OP [pare eRe a 1: | _ 2 
Flying particles set in motion by machinery (except 
rock-bolting equipment) ..0.22222.22222-22-------]--------|-------- 1 2 3 3 
Alb Other iichinery Mert sc 2 2. 6 oo Sod ce coe ul ess ooo eaten 2 5 7 7 
Miscellaneous causes: 
biving particles fromdrantcor winds once. es ce See ck oe ee 1 1 ] 
Acetylene or electric welding (burns, flashes, or 
PUVA TCLS) So Seite 8 aie Be ae ne he a Sa ie aval pe aye ag hls mean Clin a Se e 2 2 2 
Irritations and burns from battery fluid or corrosive 
PRP CRI Sens ah se ea ee eh ad eek ere a ee et wn A hare 6 6 6 
Burns from controlled fires. .....-.--.--_--------_-|_-._-----|-------- para cauhe, oe 2 2 2 
All other miscellaneous, n.e.e.--2 22 ee pf ] 19 20 20 
TOCll SUPINC@ 22s Selo Fe Oe eS oo A Wk Riot eo 8 222 230 231 
Total underground, shaft and slope, and surface-- 6 2 24 797 §23 829 
OPENCUT MINES 
Opencut: 
Falls of rock or ore: 
WY Ti TP AT cet 8 Saag Sa le cert Dl he ht ee eet ot SWE oat SS lab y tek B TUS se te oot 1 ] 1 
While testing or taking down back. ..-.2-------__].---_-_-] -_-- : De iene ice l 1 
Falls of rock or ore from bank or side: 
Wile WWI gets cohen am eh ie trend eae Sine helt TE ak | 2 5 5 
While testing or taking down back_._-_-.---.------|------.-.] ----. see 3 3 3 
All other falls of rock or ore from back, ete. n.e.e._-|. 2 | ae a 2 2 2 
Rushes, rolls, or slides of rock or ore... --------------| 22 -- tee --- ete 4 4 4 
Falling material or objects other than rock or ore: | 
Materials or objects dropped or thrown by coworker |.-0 0 -. | ----- ca ace, fy | ] 1 
Rolling, shifting, or -lidier materials or objects... .|.-------} ------- ! 3 4 4 
All other falling material or objects, me.e.. 2222-22] 2-2 ----}---- ee] -- --- - 8 S 8 
Slips or falls of persons: | 
On sare level: | 
While handling materials or objects_..._--._--.-|.-------]--------|-------- l 1 ] 
While operating or moving machinery..._._-_.-|.-------].-------]-------- 3 3 | 3 
All other on same level, n.e.c_---_-_.---------|.-------|--------]-------- 10 10 10 
Slips or falls of persons: 
From an elevation: 
While escaping another hazard_____.__-_.-_.-_-]_-_----- Peete Carraroe eee peer ia 2 2 2 
While handling materials_.__....__....-_--_.--|.-------|_-_.-----|_-------- 2 2 2 
While operating or moving machinery_._.___._--|.-------].------- ] 7 8 8 
Due to failure of scaffolds, ladders, etc. ._.....-_-|..---_--|.-------|]-------- 1 1 1 
All other from an elevation, n.e.c___..--.--------|--------|-------- 1 5 6 6 
Handling materials: 
Supports, stulls, ties, or timbers_.___.._...._.__--.___]._-_---.].-------]-------- 4 4 4 
Os oa es hs encase ot coc Ne A Sa at Deak Fat eae Dc cenc aera Seles Sate btanis Ml 1 1 | 
TOC Sc ce vg Sle as ee ee a Met te a hae eats 1 17 18 18 
UG est ne ees Bee a Sl to cat cern ee nears aE a, ental 2 eae Genel Be teen ete 3 3 3 
Wik@ Or Wile TODES 2 sess ots sel we ee we ed eee ee eer ee 5 5 5 
Flying particles while handling all other materials__.}......- |--------]-------- 7 7 7 
All other handling materials, n.e.c_....----______-]..-.---- Pes coetteaee he 3 34 37 37 
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TaBLE 6.—Number of injuries at nonmetal mines in the United States, by location, agency, and degree 


of injuries, 1957—Continued 


Perma- | Perma- | Tempo-| Total 
Injury agency and general location Fatal nent nent rary non- 
total! | partial? | total § fatal 


RT | AR ERE fe ES TE FST ON | ok TEE | A ET AEM RE 


OPENCUT MINES— Continued 


Opencut—Continued 
tlandtools: 
ANOSCOP TTAUCHOUS Si fetes a as ai eee er te hes es ae Sat 
Hammers or sledges 
Crowbars or bars 
NON Cs pe eo che ores Bak ee ee eh ne Nal ee he mead Aa aioe cits aca eal aaa ate 
Hand wrenches or other tools used to install rock 
TO ie hs ne as esis atch Sh ee ge he Ane Bk tara a coca Stas de al ey Do sea 
Flying particles from handtools or objects Worked on_|._..-.--]-.------ 1 
All other handtools, n.e.e...22 2222 eee eee] eee 1 
Stepping or kneeling on sharp or loose objects: 
Stepping on nails or other sharp objects___...------]--------]--------]-------- 
Stepping on loose objects__.___......-.-----------|--------]--------|-------- 
Haulage: 
Mine-gage haulage: 
Struck, run over, or squeezed between cars or 
motors: 
Pulling, pushing, or dropping.-..-..---------]--------]--------]-------- 
All other struck, run over, ete., n.e.c.-~ 2 Jee eee] ede ee 
Squeezed between car or motor and construction: 
Pulling, pushing, or dropping--..------------|--------]--------|_-------- 
All other squeezed between cars, etc., n.e.c_...-_|._--.._--|.-------]_------- 
Deriinentsccc253 Spee ees ele Gia hes ahaa, lie acta heres cea lees, ae 
Rerailing cars or motors 
Miscellaneous haulage: 
Slips or strains from pulling, pushing, or drop- 
PVE CUES, Dy NG ee a eg lees Bee LE hte tae shea ane A 
All other miscellaneous haulage, n.e.e..---- |. fe] 
Standard-gage haulage (railway). .._.-...-.------].----.--|--------|.------- 
Gasoline or diesel trucks, tractors, ete... -2---- BONG Saves hi ore ee 1 
Slips or falls from or while getting on or off trucks, 
tractors, etc 
Explosives: 
Misfires or digging into unexploded holes. 2.2... ---|.-------|--------]-------- 
Electricity (caused by current, including sparks or 
flashes): 
Other permanent or semipermanent lighting cir- 


CON OPO Neth e 
On NO Nee 


pont pee feed eed pent fond 
fod feed eed fed bom famed 


wo AN eo 
—" 


pant 
—" 


Cutout switches or junction boxes......--..------|--------|--------|.------- 
Machinery: 

Belt CONVOY O's is 6 eo he ewe eneaeeeeess bee esSee eoSsct os |beeeae ee 
Chain, bucket, or shaker conveyor__-___-----------|--------]--------|-------- 
Loading machines (including self-loading heads)_.___]-.------|..------]-------- 
While moving loading machines and self loading 

TROIS cog ol oi tA woe le fas Sahel ar ae eo See ea | a el ote ht ie 
Power drills (except for installing rock bolts)..-....-|--------|--------]-------- 
Power shovels, draglines, bulldozers, and buckets 
Stationary Suriace. MACHINGFY= 20505 -5u2 ee eee casein Cl ce Gee letoee eee 
While moving any machine except mining or load- 

Te MIACHIN GS ees ne es ek oe obese el ele eles 2 lat etal a ee ete 
Flying particles set in motion by machinery (ex- 

ceptsrock: bolting @quipnient) <.s.cs oo ates adeeledleceo eee eee Soe 
Flying particles set in motion by rock bolting 

EQUIPMCM seo So 2 oS Git Oe ee ee Se i eee eens lane ete 
All other 1iieninery; 0. Cin poe So coe sec oesce es oe Seeeec kee ees | oeededee 

Mine fires or suffocation from fires: 

Other fires: 

Other equipment or material__....._.-.--------|_-------|--------|-------- 

Burning or exploding oil, gasoline, ete._.....----|--------]--------|-------- 


See fuotnotes at end of table. 
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TaBLe 6.—Number of injuries at nonmetal mines in the United States, by location, agency, and degree 
of nguries, 1957—Continued 


Perma- | Perma- | Tempo-| Total | All in- 
Injury agency and gencral location Fatal nent nent rary non- juries 
totul? | partial? | total 3 fatal 


ne ee ee ee ee ee 


OPENCUT MINES—Continued 


Opencut—Continued 
Miscellaneous causes: 
Flying particles from draft or wind-.....--.---..-|-.- See oe a tatede a 1 3 4 4 
Acetvlene or electric welding (burns, flashes, or 
AC DATUICIES ie Sis leek SU ey er ee NE ke aaa ch a ter ans 2 2 2 
Trritations and burns from battery fluid or corrosive 
NSCOR Se hue eh as oe Rl aaa She dae hous lle ie Ra he oe cos ll a rage ON 2 2 2 
Burns from controlled fires.........-----.- ------]---2_---]--------]-------- 3 3 3 
All other miscellaneous, n.e.c-.----.--.-.--------|.-_-----|-------- 4 22 26 26 
Total OPGnGil 2.255. See we toetett ee eke ° a Eee nea 18 271 289 292 
Grand ttl secs dcecciccccesedososecessuee sd 9 2 42 1, 068 1,112 1,121 


! Permanent- Total Disability.—The loss cf, or loss of use of, both hands, or both arms, or both legs, or both feet, or both eyes, or any two thereof; or 
any injury (except death) which permanently and totaily incupacitates the injured person from following any gainful occupation, 

2 Permanent — Partial Disubility.--An injury which permanently butonly partially disables a worker. Includes the total ur partial loss or loss of use 
ofan arm, hand, leg, finger(s), eye, hearing, ete., even though no time was lost, 

3 Temporary- Total ae ty injury which does not result in death or permanent Impairment, but which renders the inJured person unable to 
perform a regtilarly established job which is open and available to him, during the entire time inters al corresponding to the hours of his regular shift on any 
one or more days (including Sundays, days off, or plant shutdown) subsequent to the day of injury. 
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INJURY EXPERIENCE AT DIFFERENT KINDS OF MINES 
(Tables 7-10) 


Abrasives.—The abrasives industry shows an 
abnormal difference in count of mines, number 
of men employed, and man-hours worked in 
1957, compared with 1956, due to eliminating 
several commodities from the original list of 
abrasives used in compiling information for 
1956. In 1957 pumice, formerly included with 
abrasives, is shown separately; and diatomite, 
previously shown under abrasives, is included 
in minor nonmetals. 


Asbestos.—The overall (fatal and nonfatal) 
injury-frequency rate in the asbestos industry 
was lower in 1957 than in 1956, although em- 
ployment increased. One fatal injury occurred 
in 1957, due to a fall of roof. Nonfatal injuries 
increased by one. Days active were fewer by 
16 in 1957 than in the preceding year. 


Asphalt.—Employment in the asphalt indus- 
try was lower in 1957 than in the precedin 
year, and the injury-frequency rate dececncd 
accordingly. No fatal injuries were reported, 
however, 6 nonfatal injuries occurred—a reduc- 
tion of 81 percent from the 32 injuries reported 
in 1956. The combined injury-frequency rate 
per million man-hours worked in 1957 was 
23.66, and the comparable rate for 1956 was 
54.83 per million man-hours of work. 


Barite.—More active barite mines reported 
to the U.S. Bureau of Mines in 1957 than in 
1956, accompanied by a marked increase in the 
number of nonfatal injuries. There were no 
fatal injuries reported in either year. In 1957 
the injury-frequency rate per million man-hours 
worked was 97.28, compared with 28.79 for 
1956. 


Clay.— Employment in the clay industry was 
slightly higher in 1957 than in 1956, and the 
man-hours worked increased proportionately. 
Three fatal injuries and 320 nonfatal injuries 
were reported in 1957, resulting in an overall 
(fatal and nonfatal) mjury-frequency rate of 
38.30—an increase of 7 percent over the rate 
of 35.64 for 1956. 

Feldspar-Mica-Quartz.— The safety record in 
the feldspar-mica-quartz industry improved in 
1957 over the preceding year. One fatal and 
32 nonfatal injuries were reported, resulting in 
a combined (fatal and nonfatal) injury-fre- 
quency rate of 34.00 per milion pone of 
worktime. This was a decided decrease from 
the rate of 57.20 reported in 1956. The one 
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fatal injury reported was the result of an under- 
ground haulage accident. 

Fluorspar.—There were 158 more men em- 
ploved in the fluorspar industry in 1957 than 
in 1956, but the men worked 13 fewer days. 
No fatal injuries were reported in either year. 
Forty-four nonfatal injuries were reported in 
1957, resulting in an injury-frequency rate of 
34.78. The 69 nonfatal injuries reported in 
1956 resulted in a rate of 67.54. Most of the 
injuries reported for both years occurred under- 
ground, 

Man-hours worked in 1957 increased 243,619 
hours (24 percent); however, the injury-fre- 
quency rate per million man-hours was 0.52 
percent lower than that of the preceding year. 

Gypsum.—Employment increased slightly in 
the gypsum industry in 1957, with 9 more mines 
reporting. The combined (fatal and nonfatal) 
injury-frequency rate per million man-hours 
was 14.39 in 1957, compared with 12.51 in 1956, 
a 15-percent increase, offset by the increase in 
employment. 

Magnesite.—Employment in the magnesite 
industry for 1957 was less than in the preceding 
year both in the number of men working and in 
days active, although 5 more mines reported. 
The number of man-hours worked decreased 
proportionately. The injury-frequency rate 
per million man-hours was 33.83 (a 12-percent 
decrease), compared with the rate of 38.58 for 
1956. The 6 nonfatal injuries reported were all 
temporary total and occurred at opencut mines. 
No fatal injuries were reported in 1957. 

Phosphate Rock.—Keports received from the 
phosphate-rock industry in 1957 indicated a 
slight decline in employment both in the number 
of man-hours worked and average days active, 
when compared with the preceding year, 
although 3 more mines reported. The overall 
(fatal and nonfatal) injury-frequency rate was 
15.64, compared with 16.37 in 1956—a decrease 
of 5 percent. One fatal injury was reported in 
each year; both occurred underground. 

Potash.—Employment in the potash industry’ 
in 1957 showed a marked increase over the pre- 
ceding year both in number of men employed 
and man-hours worked. The overall injury-fre- 
quency rate per million man-hours of worktime, 
however, decreased 15 percent. Two fatal and 
208 nonfatal injuries were reported in 1957, with 
an overall (fatal and nonfatal) injury-frequency 


rate of 43.98. One fatal and 192 nonfatal in- 
juries were reported in 1956, which resulted in 
rate of 51.92 per million man-hours worked. 

Salt.—Employvment in the salt industry 
during 1957 showed a marked increase over the 
preceding year, both in number of men em- 
ployed and man-hours worked. No fatal 
injuries were reported in either year. The 
nonfatal injury-frequency rate in 1957 was 63 
percent lower than that in 1956, due to the 
large increase in man-hours of employment and 
the number of injuries reported being approxi- 
mately the same in both years. 

Sulfur.—There was a slicht decline in employ- 
ment in the sulfur industry in 1957 from the 
preceding year, both in number of men em- 

loyed and in number of man-hours worked. 

here were no fatal injuries reported in 1957. 
The nonfatal injury-frequency rate was 18.43 
per million man-hours of worktime, compared 
with an overall rate of 16.98 in 1956. 
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mplovment in the 
talc and soapstone industry in 1957 was not as 
good as that of the preceding year, either in the 
number of men employed or in number of man- 
hours worked. Declines of 33 and 35 percent, 
respectively, were noted. An injury-frequency 
rate of 68.19 per million man-hours in 1957 com- 
pared favorably with 68.82 in 1956. No fatal 
injuries were reported in either year. 

Minor Nonmetals.—The safety record for the 
minor nonmetal group in 1957, revealed a 60- 
percent improvement as measured by the 
injury rate per million man-hours of worktime 
over that for the preceding year. Employment 
was less in both the number of men working 
and in number of man-hours worked. No fatal 
injuries were reported, and nonfatal injuries 
revealed a drop of 20, or 80 percent. Fewer 
days were worked in 1957 than in 1956, although 
the number of active mines reported increased 
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INJURY EXPERIENCE AT NONMETAL MILLS 


(Tables 11-12) 


Employment at nonmetal mills in 1957 worked increased 19,089,384 (47 percent). 
revealed a decided increase over that reported Ten fatal and 1,512 nonfatal injuries were 
in 1956 as indicated by reports received from reported in 1957, resulting in a combined (fatal 
operators. Increases were noted inthe number and nonfatal) injury-frequency rate of 25.47— 
of men employed and in number of man-hours — 11 percent lower than the rate of 28.61 reported 
worked. In 1957 number of men working for 1956, when 7 fatal and 1,157 nonfatal 
increased by 9,496 (54 percent), and man-hours injuries occurred. 


TABLE 11.—Employment data and injury erperience at nonmetal mills in the United States, by non- 
metallic group and location, 1956 


Men employed Average days active Man-duys worked Man-hours worked 
Active 
Nonmetal mills | Ore- | Aux- Ore- | Aux- Ore-dress- Ore-dress- 
dress- | liary | Total | dress- | iliary | Total ing Auxiliary Total ing Ausiliary Total 
ing ing 
Abrusives...-...---2--.-- 33 418 253 671 202 315 301 122, 147 79, 626 201,773 977, 561 637, 270 1, 614, S31 
Asbestos. ....2---.------- 4 121 17 138 254 250 254 30, 7A3 4, 358 36, 101 245, 943 34, Sh 2), BOT 
ASP oo ce ce oes ole 5 20) 42 132 100 Y1 15s 17, 066 3, S22 20, SSS 136, 32s 30, S76 166, Qu4 
Barit@. 2262 oecceekecc cess pe | 321 263 584 202 272 267 84,055 71,048 155, 703 681, 525 611, 010 1, 2v2, A8S 
Cole sab Ss ae Saeees eed tac 227 | 4,723 | 3,036 | 7, 759 20 2s2 2H | 1,321, 344 854,791 | 2,176,125 110, 685, 591 | 6, 866, 454 7 17, 552,075 
Feldspar—mica—quurtz. - 32 333 68 401 te 204 262 87, LOS 7,479 105, ON2 712, 181 145, 468 S60, 649 
Fluorspar....20.sses5222 13 206 1X9 395 312 272 203 64, 202 51, 406 115, 668 514, ONG 411, 248 925. 334 
CPY PUM sence steew se 33 py2 393 | 1,385 283 242 71 2M, 847 95, O8S 375,935 | 2, 270, 322 78), 715 3,021, 087 
Maynesite 9.2.22 222 -- 3 71 30 101 323 202 3l4 22, 433 8, 772 31,705 183, 462 70, 176 253, 638 
Phosphate rock ...2.2----- 20 | 1, 2x8 675 | 1,063 20) 203 202 374, YS2 198, 103 573,085 | 3,003,431 | 1,585,347 | 4, 588, 778 
Potash... 2. eee ee eee 7 7TY¥Y 260 7 1,059 3te 357 362 2a), SOU G2, X39 383, 648 | 2, 326, 480) 742, 712 3, 069, 1u2 
ST Coke cee ae eee eet 18 338 450 755 250) 320 303 U4,077 143, S56 238, 533 7st, 471 | 1, 184, 991 1, 9SY, 4052 
Tale and soapstone... -. 33 603 176 V9 203 251 270 164, O11 49, 407 214,018 | 1, 339, 032 404, 157 1, 743, 1SQ 
Minor nonmetals !._.. 2... 22 520 801 | 1,430 333 2x1 300) 176, 356 252, 770 429,126 | 1,310, 431 | 2,026,455 | 3, 336, Sx6 
Total.......--.2.--- 483 |10, 832 | 6,753 (17, 585 289 285 288 | 3,131,925 | 1,924,465 | 5,056, 390 125, 170, 844 (15, 04, 473 | 40, 675, 317 
Injuries Injury-frequency rates per million man-hours 
Active Fatal Nonfatal Fatal Nonfatal 
mills So Ee I 
Ore- Aunil- To Ore- Autil- | To- Ore- Auxil- | To- Ore- Aunxil- To 
dressing lary tal | dressing fary tal | dressing lary tal | dressing iary tal 

Abrasives. ._........-..------ | (pment east 1 1 21 9 BO) eieeateeces 1.57 | 0.62 21. 48 14.12 | 18.58 
Asbestos. .......-....-------- q hewisssecern| ee waceede leecas seeococe en eweeee = Mieaces aetoueone hat deecten tues ie Reo coe Veale te or awed 
ASPOR sect cesses tceouetess os Lath (ee mene, [Ren ee or germs fl aeeeene Ci Eateoenree teres [pear cresmrcenestaen| MaMa esas Pe.UN Neseee setae 17.97 
Biarit@zcscs eect ees cess DA ot aca | iia eaten legates 36 14 OO Wich bed oN Se Nae whet 52. 82 22.91 | 38. 68 
CNAs settee ees bas access 227 ? a eee a 2 473 236 709 O1O [ect enc. See 11 44. 27 34.37 | 40.39 
Feldspar—mica—quartz_.--_-.- Ol eomecotuus aca ooSes ladies 13 3 £Gr eo 2Se ce oo eed ee eee 18. 25 2U. 21 | 18. 59 
PIMOMS Pars no okcocceedeeeass 1D Jerse osecsls tase osoon sone es 6 1 EAS le ite ee ye Sas ae 11.67 2. 43 7. 56 
GY OSUINs 2c. ok eceece ees $0) |p soesestoheeresenne. [asoeus 9 3 U2 en eeewucieloseencesalecseuG 3. 96 4.00 | 3.97 
Magnesite _.....-...-.----- Poles Wee wot alec Saleen eee 11 9 | ae ape ceed [ence ee ere] prieoneet 59. 96 128.25 | T&SS 

Phosphate rock.......--..---- y 1 Al Cee ea 1 1 ti 14 BOW eiicet ust .63 | . 22 &. 16 §. 83 8.7 
POUiShs oo soc cso ckescwesce c itetesecece 1 1 72 21 os 1.35 | .33 30.95 28.27 | 30.30 
SAl te cesccs ccc oos Shee Seesked a eae 1 1 15 34 49 |. --2- 22 ee . 84 51 19.12 28.69 | 24.58 
Talcand soapstone. .....--.-- Oo | sus Se eres | cele lee wee 59 17 TOS Lceete aun eae ea Sua ones 44.06 42.06 | 43.60 
Minor nonmetals !.........--- 22 § OO [coer ae earceeere 1 31 21 52 REO ol eich . 30 23. 66 10.36 | 15.58 
Totalseecuses eo eee 483 3 4 7 775 382 11, 157 12 26 17 30.79 24.64 | 28.44 


1 No breakdown available. 
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TaBLe 12.—Employment data and injury experience at nonmetal mills in the United States, by non- 
metallic group and location, 1957 


Men employed Average duys active Man-days worked Man-hours worked 
Nonmetal Active 
mills | Ore- | Aux- Ore- | Aux- Ore-dress- Ore-dregs- 
dress- | iliary | Total | dress-| iliary | Total ing Auxillary Total ing Auxillary Total 
ing ing 

Abrasives... 2.22. 22------ 5 106 19 125 270) 255 W2 28,474 §,415 33, G90 224, 600 43, 320 271,920 
Asbestos. o0..0..2--2-22--.- 6 1X3 11 14 2) 245 20d) 45, 752 2, HUF 445, 446 366, O18 21, 550 387, 568 
Asphalt.. oo. 022222 e. 4 35 32 o7 17s 234 205 6, 23S 7,476 13,714 49, 903 &, 810 109, 713 
Burite. 22.00 eee 37 (aX) 217 S17 283 2) 2) 169, 794 55,526 228,620 | 1,373, 972 473, 946 1, 847, 918 
Ga) eae ae is 448 | 8,982 | 6,534 |15, 516 257 250 258 | 2,306,885 | 1,689,042 | 3,995, 927 |18, 580, N25 113, 498, 492 | 32,079, 317 
Feldspar—mica—quartz- - 39 359 ral 430) 254 On 254 91,142 Is, 151 109, 203 749, 140 145, 208 O04, S48 
Fluorspar_.i.....22...--. 17 212 211 423 302 273 2N8 64, 123 57, O85 121, 708 §12, 082 460, 687 973, 669 
Gypsum. ool ee eee 38 | 1, 253 419 | 1,672 257 71 200) 321,626 133, 653 435, 279 | 2, 733, OSO 902, 526 3, 635, 606 
Phosphate rock ....2.-2--- 34 [1.3871 Tia | 2,148 246 208 250 406, 225 208, 599 614, 824 | 3,251,717 | 1, 669, 236 4, 920, 953 
Potshie ces chad eens ce ek 15 | 1, 640 510 | 2,150 357 354 357 535, 886 180, 783 766, 660 | 4, 685, 508 | 1,446, 257 6, 131, 765 
Pumlee@.s 222.2 ccce cee 18 43 | 54 232 157 216 9, O04 1,723 11, O87 75, H42 13, 780 89, 422 
SAltrac tees ee Pos le 33 | 1, 341 §7 1,015 301 317 300 403, 410 182, 06S 585,478 | 3, 27x,026 | 1, 480, 220 4, 758, 246 
Suits Ae Ce oe Seed 10 104 75 17v 312 MA 304 32,411 22, 822 55, 235 249, 279 182, 570 441, 849 
Tale and soapstone... 35 3N5 G4 407 2tis 209 74) 102, 675 26, 230 128, 905 85S, 005 219, 048 1, O78, 043 
aiinor nonmetals !_.....-- 36 58 325 v14 250 310 21 165, 037 100, 642 265, 679 | 1, 330, 229 814, 135 2, 144, 364 

ST Olhle-Gewoeseeescs 775 (17, 201 | 9, 8¥O [27,081 276 21 274 | 4,739, 743 | 2,675, 709 | 7,415, 452 |38, 333, 916 121, 430, 785 | 59, 764, 701 

Injuries Injury-frequency rates per million man-hours 
Active Fatal Nonfatal Fatal Nonfatal 
niills 
Ore- Aunxil- To- Ore- Autil- To- Ore- Auxil- To- Ore- Auxil- To 
dressing fury tal | dressing fury tal | dressing fary tal | dressing lary tal 

Abrasives. .........-..-.----- La eae! ee eee pe ers 5 1 3 i ee ae (eee Rar hate hemere 21. 87 23.08 | 22.07 
AASHe@SU0S. 2 ee eek Galas eue stoeo Mh sos cas eked 1 1 2F leet eace desl eoceccew de Useeds 2.73 46. 40 5.16 
ACSC sueee sce Cowie. Qo ete oN cco dee Sol ee 3 8 TD es cacice sh niceeabiw al sueies 60.12 133. 76 |100. 26 
BS 121 GU | < Venere nen ed Wo loatcSeans Sle vee eee [ee aes 52 27 19: eee ceva. asset eo ave 37. 85 56.97 | 42.75 
CON castes Ae se ce 448 1 4 5 529 420 | 949 .05 .30 | .16 28. 47 31.11 | 20.58 
F eldspar—mica—quurtz...._- OU) lise Seascale oe ee 14 5 VO: cet ees esse eee 18. 69 34.43 | 21, 24 
WP TOrs pats 2.20 ee oe eee sce We het ale ec oN ere 12 4 VO eee eee be eee aes 23. 39 8.68 | 16. 43 
QGypsum___...-. 2-2-2 ON ssa eww Let dseutese ee oues 2 7 O4 encodes bescosou ses wees 9. 88 7.76 | 9.35 
Phosphate rock ...2.0.2.-2-.-- 34 2 1 3 38 22 60 . 62 - 60 . 61 11. 69 13.18 | 12.19 
PPOlISN ic ect usc cote se ese 15 2 | etecuesces 2 123 53 176 GAS? lccococcsd .33 26. 25 36.65 | 28.7 
Pumlll@: 220.22 ecceecnc0e 22552 US) oe pease ele bee cee 6 1 do \aeecetewn [Uewssceesslocckas 79. 32 72. 57 | 78. 28 
“A Alte oo eu eet eee eee Sou [2vewetets ot ees to hee 45 36 Sls lice se ees ogo ese Se 13. 73 24.32 | 17.02 
Pru OT ese eee veces PO on Sacecanntls Podatemteat Wan doare Tlistoianecc i Gia (re earned (PRR BE iy Aer) Lome he 27200) |lsseecsizccc 15. 4 
Talc and soapstone. ...2..22-- 85 foosbevouo coe esse ee 15 2 Wie lesciecnetulteowsccsteilaAcese2 17. 46 9.13 | 15.77 
Minor nonmetals !.......2---- 5 Leer LER mee, Aen eee 29 19 bs at aan ana AM NORE eC] Sener 21. 80 23. 34 | 22.38 

bf 10] 3: | Ea ee ee 775 5 5 10 906 606 |1, 512 .13 2) .17 23. 63 28. 28 | 25. 30 


! Includes perlite, fron oxide pigments, diatomaceous earth, vermiculite, fodine, lithium, greensand, wallastonite, diatomite, and magnesite. 
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INJURY EXPERIENCE BY STATES 
(Tables 138-24) 


Four States reported employed 1,000 men or 
more in 1957. In volume of employment, they 
were: California, Texas, Florida, and New 
Mexico. Two of these States—Texas and 
Florida—reported no fatal injuries, and Cali- 


fatal injuries. Three States employing 1,000 
or more men in 1957 had nonfatal-injury rates 
lower than that for the entire nonmetal mining 
industry. 


Other State injury experience and employ- 
ment data may be found in the statistical tables 
for both the nonmetal mines and mills. 


fornia had a fatality rate lower than that re- 
ported for the entire industry. In 1956 the 
same number of States reported, and all showed 


TABLE 13.—Relatwve standing of States employing 1,000 men or more in the nonmetal mines of the 
United States, 1956 


FREQUENCY RATES, EXCLUDING OFFICEWORKERS 


Fi y 2 g 
=F | ‘) ~ ;) 3 
E| Pr es 2 = g =} 

A & 2% ~ || 3- Pees 
a Btate e || oz Btate E | %23 State) ea State 5658 
23 é | 23 2 || 235 e4 ahr 
a2 & Zé g | £23 23 22 qi 
foe} a % fx mm ce & 

1] Texas__...-.....-- 1, 706 1 | Texas____.-...2-- 0. 21 1 | Florida_...._...- 1 | Florida... ....... 4.92 
2\ Florida_........._- 1, 404 2) New Mexico..... 26 2 | Louisiana... iol... 2) Louisiana. ....... 15. 06 
3 | New Mexico...._-_- 1, 363 3 | Florida... -_ 2. 29 8 | Texas___...-.22.- 8 | Texas_..........- 21.85 
41] Louisiana.....-...} 1,066 4 | Loulsiana__..._. . 68 4) New Mexico. ... 4 | New Mexico. .... 50. 44 
US. total 3.....- 15, 595 U.S. average . 50 U.S. average U.S. average 31.00 
fatulities, nonfutal total 
injuries. injuries. 


1] Texas............- 1 KAS voueccee Florida. .-...... 
2| New Merxiloo.....-- 21 New Mexiao___. Louisiana... - 
3 | Florida...........- 3 | Florida__........ 
4 4 | California._.._... 
& | Louisiana. --.....- 6 | Louisiana... ...-. 
ceueeu U.8. average U.S. average 
fatalities. nonfatal 


injuries. 


SEVERITY RATES, EXCLUDING OFFICEWORKERS 


bo bo bo 8 
= 3 3 3 x a - e 
Pa g & 
Ea: 8 | 33 3 liga. #9 Es 
ae State a || ez State ~. lead State = State a= 
23 || a3 a S25 rE aff 
a5 g || 22 sa |lz8e 58 ang 
a = ie & fe & & 
1] Texas. _........... 1 | Texas............. 1, 285. 63 1 | Florida.-_......... 134. 46 Florida... ......... 1, 860. 44 
2/1 Florida..........-- 2| New Mexico. -....- 1, 551. 99 2 | Texas_......-.-.-. 1, 139. 92 Texas ..........-.. 2, 425. 55 
3 | New Mexico......- 3 | Florida_-_..._-. 2. 1, 734. 98 3 | New Mexico.___.. 2, 511. 12 New Mexico. ..... 4, 063. 11 
4 uis he oe 4 | Louisiana._......- 4, 105. 95 4) Louisiana... _.. 3,046.61 || 41] Louisiana..._.___. | 7, 182. 3% 
U.8. total ...... U.B8. average 3, 003. 23 U.S. average 1, 739. 22 U.8. average 4, 742. 45 
fatalities. nonfatal 


1 | Texas. -.-......... 1, 780 1 | Texas....2222 2 le. 1,243.00 |} 1) Florida... 22.22... 1 | Florida. -._........ 1, 703. 68 

2| New Merxico...._..] 1,613 2| New Mexico.....- 1,357.73 || 2 | Califormla......... 2 | Texas............. 2, 345. 18 

3} Florida...........- 1, 568 8 | Florida. -......... 1,581.15 |} 3 | Texas...........2. A 3 | California......... 3, 389. 77 

41 California.........| 1,154 4 | California......... 2,886.96 || 4] New Mexico...._. 2, 196. 81 4} New Mexico...... 3, 554. 53 

5 | Loulsiana........_} 1,083 5 | Loulsiana......._. 4, 058. 93 Loulsiana......... 8,011. & | Louisiana.-_._..._- 7, 070. 6 

U.S. total 7__.__-. 17, 439 U.S. average 2, 692. 65 U.8. average 1, 550. 60 4, 252. 25 
fatalities. nonfatal 


injuries. 


1 Based on number of fatal and nonfatal injuries per million man-hours, 
2 U.S. total represents all States, regardless of men employed. 
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TaBLeE 14.—Relative standing of States employing 1,000 men or more in the nonmetal mines of the 
United States, 1957 


FREQUENCY RATES, EXCLUDING OFFICEWORKERS 


Ei a = = 
cE z |= ay | E | 
35 3 || 33 2 || $s. 3 ss 
rs » State a de | State a eb % State = 5 State 
= a | > ess 3_ © 
ag 4 o =3 = Pate =3 
38 = S4 3 S23 as 38 
~~ cc _ = o~ras ok ~ 
2 = a i a A 
1 | California. _......- 2, 060 De OeeS cect Aecckssiecesaceen: | |6©=—6 OR PE loridtiiwcccacuccl ORO Deh Biloridsi.c-..2-4-:. 
$3! Terss: 2.23.2 e25-565 1,77 2 PICU GR astacccucelbcasuacase 6 6©6©6=6=— oS California... 15-0 NO CE Dallfiania: .... 2... 
3: Klotida=:.2-6--. ce 1, 461 S-) Califertiiausscccch Mish ‘Sol “Feteiccc3- ec Se °F "xa... 
4 | New Mexico -.---. 1, 37 4 | New Mexico.....| .26 || 4] New Mexico.....| 50.31 || 44) New Mexico..... 
i 8; total $..2... 17, 921 U.S. average, 24 U.S. average, 29. 36 U.S. average, 
fatalities. nonfatal in- total injuries. 
juries. 
FREQUENCY RATES, INCLUDING OFFICE WORKERS 
. ) Callfornis_.. 1 2, 454 ee Rk he es See eo 21 Bioridase. .* 4 8. 30 1 | Florida..........- 8. 30 
ES :) fC ea 1, 874 Uy ds 0 ee ee, ener 2 | California......-. 12. 90 2 |) California... -=<-. 13. 07 
So. Biorida& 2220325 tocu 1, 637 3 | Culifornia.......- 0.18 UN Ad be) Ce le ei 25. 50 Oil SDOxaS. 272230. 5. = 25. 50 
4 | New Mexico.......| 1,575 4] New Mexico....- . 2 4 | New Mexico. ___- 44.77 4 | New Mexico. .-_-- 45.01 
U.S. total 2. ..... 20, 545 U.S., average 21 U.S., average 25. 76 U.S., average 25. 97 
fatalities. nonfatal in- total injuries. 
juries. 
SEVERITY RATES, EXCLUDING OFFICEWORKERS 
to bo ue be 8 
4 F z s ea = ~ 38 e 
$6 s || 32 2 |g $5 || 32 ESE 
” State @ || #3 State < 23a State ea || *s State S65 
= 8 e= an Sas AS NS a4 
zo 2 || 23 =3 |iSE5 “s || 23 a’ 
28 g || 3s Sa jase Be || 3s 333 
Ch wt ou o— eo 5 ou ° 
2 = fo mA me A oa = 
1 | California._....... 2, 060 ts) Sa Se 1 | Florida.........__- 630. 78 ae, .. ae 630, 78 
tl he | NR ees 1,778 th | WORE Ae eee 2 | California......... 440, 21 aE ree 1, 672. 80 
its, Ses 1, 461 3 | California_.......- 1, 270. 44 3 | New Mexico..._-- 1, 289. 66 3 | California......... 1, 710. 64 
4 | New Mexico.......| 1,373 4 | New Mexico..-.-.- 1, 580, 47 2h... See ede 1, 672. 80 4 | New Mexico. ..... 2, 870. 14 
U.S, total 7. ..... 17, 921 U.S. average 1, 425. 65 U.S. average 1, 658. 19 U.S. average 3, 083. 84 
fatalities. nonfatal in- total injuries. 
juries. 
SEVERITY RATES, INCLUDING OFFICEWORKERS 
1 | California .....-... 2, 454 1 At 2” NC Ne) eee a me 11 ‘Caltfornia. ....<.<- 372. 36 bl PINGS: Kcsdecsccs 565. 45 
i bee 1, 874 S)) FIOTIGE., <cccn suns clesccaeuces Sl PIOMOS: 3.2.22. onoe 565. 45 2 | California..<....2 1, 447. 01 
BS: PS PlOFIOS dec eicas 1, 637 3: } California... ...3- 1,074. 64 3 | New Mexico...--- 1, 147. 70 3. Weteseecesscuc2oe 1, 629. 97 
4 | New Mexico._-.--- 1, 575 4 | New Mexico. ..-.- 1, 406. 49 A) POXGR 7 Soceccats 2 1, 629. 97 4 | New Mexico_.-_-_-- 2, 554.19 
U.S. total t..50<. 20, 545 U.S. average 1, 243. 11 U.S. average 1, 461. 43 U.S. average 2, 704. 54 
fatalities. nonfatal in- total injuries. 


juries. 


1 Based on number of fatal and nonfatal injuries per million man-hours. 
2 U.S. total represents all States, regardless of men employed. 


ee Original from 
Digitized by Ble, Sr a a ie = 
oo Google THE OHIO STATE UNIVERSITY 


34 


‘g] Sze‘. | 982" | See‘T TROL 


888 ‘088 ‘LElezb ‘L160 |9Ob 206 ‘RE |6L8 ‘SEH ‘6 |0P0'OZS‘ET [FG ‘BOL ‘OT |S1E “bLO"F |106 ‘SOP 


| | ed Ged Wnt 


81's | cL‘or «| ObE'HHS «| OORT | 690'80e | L80'9% =| ORT TE | GOR 
28 ‘006 SOL‘LET | O99 IL O9E ‘282 020 “£02 QLT LZ Ze0 ‘OIL | IZb ‘8% 
L6L'112 | OWF'ES | LOe‘RST | SB0'ST | GOC‘EL | FOL‘OOT | 969% | 086% 
gog‘sor | OOD‘T =| 896‘99T  f- 996 ‘991 |--""-" == seo'te joo | ves‘oe fo] ses‘on i os Be ne 
LOL‘OIL | 91909 | Te0‘099 | zoz‘9 | LLL ‘908 | cee‘oee | OZF'ZS | 80'S 
618 ‘E8Z 966 ‘1 £78 ‘19% gg '9 828 Ral OBL 29 OS ‘FE 096 'E 
£28 ‘ESS 888 ‘9 Oth ‘S8L O9T “SET 660 FLT OLI ‘6Lb cro ‘90T | TITS 
£20228 'b | S80‘O9T | 886‘999°F | FOI ‘OFT’? 922 VOP 890 “99 26 ‘109 | 898‘6I | #60 
S22 “PLP 26 ‘96 £82 ‘LLE 2-3 oe £8% LLE PSF 5 See 806 “69 L88 ‘31 ms reese >. :CO ae Cl ae 
842 ‘9EZ B9Z ‘ZZ 986 ‘£1Z PSL ‘9 040 ‘SLT cel Ie 622 *8Z 694 % 092 ‘92 
oFO ‘062 gel ‘Ie 606 *89Z Ze8 £92 ‘ZSz P28 ¢ 611 Se vey‘, | eeo‘oe «=| 30t | 9622 | S822. | | 46 |88r it {20 (Fh [OO |. 
Tes ‘S66 £LZ ‘89 8o¢ “286 SLL‘I8ST | TIL ‘SIZ 620 ‘OFS LOL ‘821 1sz‘z | ose‘OIT | 6oc‘z~ | LZIS‘8e | O81'Z9 | OS | 26 %(|8eo | 2 | St | 808 | oF jJC 
PES SI 096 ‘bP ews. he. me. 6. QSL ‘SI ono’g i oor‘ot (ek Ona. a 1 eS ee eee ee ee eee 
66% ‘86 LOY ‘SZ 200 ‘OLb eL1‘T > ae eee $96 ‘19 goo‘e | ene‘an ior fucae Trrr"itt it “'m (2 1.) UD | ee 
LLU ‘60 ‘T | 080 ‘98 Lb ‘€20‘T | 99F‘ZOL | 89T ‘ESz €19 ‘LIL 601 ‘98T | 68Z‘r | Oze‘Igl | Sbz‘zt | 6cz‘ez | OT8‘88 | 699 | 8 |S | So | Sil | eB | OB pn 
GSI ‘F%‘T | POSTON | I8e‘ZST‘T | 06Z‘bL GIT ‘T82 926 ‘962 Lge‘cst | Ggc‘ZI | z0B‘ZbI | OS1°6 8 86©| 29°96 | Szr‘ze | ozz | 19 | bo «| «hhh CCT OC] Cer OP 
TP9 E08 ‘T | 606 ‘86 CEL ‘GOL ‘T | L2Z‘86T | OZL ‘89 cae ‘zsh ‘t | O68‘zzz | Ze0‘Zt | ess‘OIZ | ZZ1‘ke =| OFe‘2Z)§ =8=6| fe 6ZtT | 162 «=| Sh OL ORL 6h S8hlULL SS CU} 289 CLP SE OP 
PPL GIP‘ | OFL ‘ESS | FOO ‘OOS*E | ZES‘Zb9 | GSE ‘STI 820 ‘60 ‘E | 99%‘Zeo | 060 ‘69 | 99T ‘ERF oe PSs 
SOI ‘SEL 962 “82 Z18 “BOL OFE ‘SF Pore. lee ea: 188 ‘91 reo 1 ett 610M 6 TOS. RS 1 se. 1S. Le 12 tee... ED? eee 
108 “902 gel ‘Set | S99 199 OZL L OSS “Soh 060 ‘es ¢90 “88 Z6E ‘6I | £29 ‘89 Zr ee © pepersseerer er epeaoNn 
900 ‘976 260 ‘221 116 ‘£08 pSo ‘69 | 90F ‘SST 196 SFP ZLL‘SIT | 29% ‘ST | OTS ‘OOT ERI ae © greeesatdnasees vue} UO; 
S68 ‘98ST ‘I | £60 ‘OL ZO8 ‘OIL | 228 °L OSI ‘SOT *T | 008" LbZ ‘PEL =| O8L°S | 19F ‘SZ Ol Tee itetererorecers JNOss} JT 
OLE ‘9ET 916 ‘bE dC) PN O9F ‘LOL Ree Te, 892 OL oe. anne. Wee een ee ke” LS! US! Pre as oe of [sceese a JddIsssst Py 
£09 “£96 get IL LOP 268 OFF ‘97Z =| $80 ‘967 LE6 69 602‘ZIT | 298°8 | Zb8 ‘EOI ¢ Il OD pecan since ces uBsTqOT A 
928 ‘681 O9T + OIL Sel 026 “TI 62 ‘19 L¥0 ‘ZL TOL LT 0Z¢ 1¥9 ‘OT 9 9F 6 bt Pereererseeens puvlAre yy 
bbb ‘996 ‘S | FOS ‘Se 069 ‘226 ‘Z | £86 ‘E99 ‘Z| 999 ‘EB 100 SLT tzL‘e9e | Loe‘ | Loe ‘eoe £16 08 Sr” peapech<seeme ~BUBTSTNOT 
Ill ‘LI¢ P86 6E Lal LLY I8Z ‘Sb 8Z8 ‘O61 SIS OFZ 809 “FY 9I8‘F | 269‘69 oe og Z91 Z9I CG fer boe-rneers Ayonjuey 
OOL “89F LL6‘EIT | 8a Pe 9€9 ‘E8 6FS ‘OS BES FIZ TI8 ‘8¢ Z9E ‘HI | Obb ‘EF LLI OF 9g I0l CE © (octets svsuBy 
610 ‘Eth S88 1h fen toe. eee L-1oe T na. 169 “€¢ Gor") POOF rae I 1 Or Se. ie eee, LO. OCDE UPS eee °° SSS BAO] 
OF6 ‘STE cee 6 G09 “908 ZI8 1% 196 ‘SFT 928 SEI OFZ 68 8h6 862 ‘8E 9 OF. (Se ear som “BuvIpuy 
$92 ‘000 IT | ZES"SZI | 216 128 PSL‘SIT | ZI “ISL TZ8 12g 616 ‘FZI | ShO‘9T | 928 ‘ROT £8Z Se roteremeneess S|OUTTIT 
716 ‘662 Stb 92% bZS “ELS oll FE ZS0 ‘S0% O98 FE PLE LE 908 ‘€ | 890 ‘FE ey BT. g [sree setharersens oyep] 
L7H ‘9b0 ‘I | Z6E “FES | SEE SIS ZL6 ZI bbe “CEL 611L #9 ZEP ‘STI | BEL ‘OE | £69 ‘6 se eh Ssapery ~-"~ B131005) 
OIL ‘F6L°E | 19b ‘GEE | GST SSPE | SG Ole et. POI ‘Sor | SCl‘Ze | 900'9cR |~--~""~"~"| 900‘9%R [---"""-" 7] GOST | SOE | BOR TL |") OR TT OO ee | teesessrereee< Seppo a 
S6F ‘Lob SEZ Eb 09S FIF 89I Sh 000 *Z0Z 760 ‘LOT LOT L LIv‘g | OSz‘T9 06 RM are tatiee wi Opvl0fog 
T1e ‘820'% | ZES‘FOO | bLP'EIE T | FSS 66 112 ‘S6L EE “ETS cee ‘cz | S8E‘E8 | 296 ‘69T 99% Soe inseeeseeteaa BTWION EO, 
600 ‘908 cSt ‘6zt | 288°9ZT | £c€ ‘OL 009 GSZ SE MiB | tte 6° SO ae 6 6FLe..lUlUCUCUDELUSE. COC SS € G6 Peres sesuvyiy 
LLO ‘98% OOF % LLO ESS Z6E ‘PI Z1E ‘ZZ £26 ‘99 P86 ‘SE O0€ P89 “CE 1Z hy. | PresuabsSeheomac “BuozIIy 
OF6 ‘OOF 220 ‘OL 816 ‘062 O8F “8 96% ‘22% 9E1 ‘09 668 ‘LE P82 ‘I | SI9‘9E eh 2. yy [rsersoagrtes vureqelTy 
819 
T8304 SIOYIOM [BIOL esoujing | jnoued¢o punoi3 18303 ~yIOM [PI0.L soning | jnouedGO qno )=|punol2 
putin -iO -opug -epug |puBlD |-20WoO -ued9 |-epuy | seuym 
po 07819 


payJOM SINOY-UBIY peyxiom sAvup-uvyy posoldure ua yy 


9961 ‘anig pun wornoo] fig ‘sanig pau ay, UL saurm poJaUL 
-uou yo ‘sana figusaas pup hiouanbauf-hunlur pup saruntur ‘paysom sinoy-unw pup shop-unu ‘Buryiom uau ‘suru pDjawuUorjy—"G] AIA, 


ee ad eee oe ici an ean eace: PIG pu: BONY es We a SS ON DS bearer DT ans / ee ay 
91 6006-pd#asn ssadde/bu0'1SN4uTYULeY'MMM//:dj1y / peZzTLTHTp-371b009 


FCCCOCHOANCACCHZTC'NSO//7N7Z 
CEEEVIOLOSEDCE NSO//ZOZ/ 


JZ/Jau'aypuey"ypy//:sdyiy / IWD LE:7ZO 72Z-60-vZ0Z 


inal from 


ry 
= 


Ori 
THE OHIO STATE UNIVERSITY 


» Google 


7 oy 
a a, 


Digiti 


IT1ONd 


uo pa }eusuey 


30 


"2€ “d ‘01QB} JO pud 18 930U100) 20g 


ZL1 


Leet 
Oss “G 
260°C 
His ‘T 
tle '% 
£50 '% 
CLT 'S 
alt ‘% 
cea! 
Cie 
clys 
IIs‘ 
cag ' 
6IS 
TS aa 
ane * 
ONT 
OF. 
610 °% 
610 
SEE" 
Ete 
Te 
Q{e 
6S 
BON 
Ost: 
gcd 
Hg 
GOH 
eto 
GU 
L16 
SA 
OO" 
TOs 
tic S 
4a '% 
Is ‘I 


. 
SONG me mn cet et es ee et et 


~ 
ee 


aa 


etek > Konkan Cenk E> Kook) Cool Lokal) 


110) 
puwmy | -wowo 


bOI Z RT'S T1L* 


Mo 'T Ai), ee re mee 
Soe 'T Cte 'S HZ 
000 SC Hw ‘Z LUGO 'S 
OO 'S LEL'S OST ‘% 
LOLS QE! 'S 168 ‘2% 
Fs ‘] USE pp 
Ut. 'S SEN ‘T 102. ‘Z 
#20 'T Los 'T CEN 
RUL'S £62 ‘T 9/6 'T 
FEO 'S Gep pT pote 
CHL Z 108 ‘T FEZ 

THO ‘S RIOT fy ‘T 
G66 *T Tt) ae | RAO 'T 
Ee0'% TH0 'S OU ‘ZS 
LIZ'S OPN 'S 16S ‘Z 
KUL 'S 910% COL ZS 
LSf 2, gen ‘T use 'T 
GENS LG'S cab 'S 
tcl ‘Z% rae | hoe 
ORT 'S of Te nn oa 
12'S KOSS #19 'Z 
O&O ‘S CoN “T Lae‘ 
166 ‘T cK 'S K16'S 
FOL 'S EET Yoo ‘T 
CES 'S FOS 160 '% 
COGS GlerGe: (fe 
Las" Ke6 ‘T TRIS 
HEL 'S 810% Oss ‘T 
Hb 'S £ur ‘T £00 '% 
6£6 ‘I 116 ‘Tt Wb ‘Tt 
£20'% st] er ns cine 
CYL 'S Los ‘T HG 'T 
626 °T Kol T KUL 'S 
KEES IGG. oe Oe 
OOF ‘ZS 1t0 '% HEF ‘Z 


OL9'T KIS 'T 269 ‘1 


SIVYIOM 
[VIO], | soRNS 


628 
PANS 
19. 
L68 


Yada 


ry 
060 
CLR 
OSS 
GRO 
CIs 
ORG 
ol 
owt 
FOX 
Oe 
ivEa 
OE 
eLY 
LA 
0cb 
FUN 
tok 
Crs 
If 


GOL 


Cth 
&2I 

oy 
OLG 
fz 
280 
61S 
SHA 
up 
Och 
6a5 
OFT 
foo 
CHb 


yno 
-uvdO 


punoag 
-lJpu,) 


sted Jod uvul Jod poysom sumoy o2RIIVA VY 


RYZ 


£22, 
Sit 
OSS 
OF, 


L8G 


OSG, 
L9G 
REE 
L006 
ROG, 
Lt6 
red 
oe 

NEL, 
ote 
#10 


wow 


OAs 
CFE 
99, 


nd Bd 


ore i 
oH 
ool 
OFZ, 
FHC 
ORG 
IGe 
CLT 
RUS 
FG 
AES 
BG 
Isl 
OLS 
OO, 
Oe 
OG 
6L6 
Lot, 


BOG 


18109 
puwig) 


692 


8YG 
CEE 
YUG 
00% 
(10, 
REG 
PALS 
RUZ 
REG 
L¥G 
wT 
B42, 
YSZ 
$26, 
(wz, 
LEG 
LUG 
O16 
oH 
RH 
CVE 
(0 
OG 
UH, 
ONG 
WG 
ard 
OSG 
YLZ 
OBI 
L92, 
108 
iar4 
006 
126 
REC 
TH, 
OOF 
FIZ 


SdOYIOM 
“WIPO 


RIT 
A 
Oe 
RFC 
LEG 
aoe 
ISG 
L9G 
The 
SHI 
NOG, 
CLG 

"00 
6b 
tod 
RES 
rad 
ENS 
bE 
Lk 
1F2 
CRG 
LFI 


nnd 


welds 
Fic 
18% 
CVE 
64 
18% 
FLG 
Ike 


OSG 


GLI 
COG 
LOE 
SOL 
802 
O26 
L9G 
666 


161 


1830, | so"JINS 


DALJOV SALP VILIOAY 


6k2 
CLG 
6FT 
Le , 
166 
LOG 
EtG 
SET 
OT 
Hti<, 
tle 

rd 
6ST 
606 
£OL 
ba 
esl 
626 
CSG 


LAX 


4no 
-udd¢O 


punoig 
-Jopu_) 


. = 5 os 
. . 


. 


sSOocoo 
IMaWmDS 


I'8 L 18 08 
GR 8 8 98 
68 8 8 0°8 
28 8 8 0'8 
0°8 8 8 ie Cectian 
9°8 ‘L 6 0°8 
68 8 8 06 
0'8 ‘8 ‘8 0'8 
0°8 ‘8 8 0'8 
6°L ‘L 8 7 aa 
“8 6 8 0'8 
ye ¥ 8 0'8 
8 8 8 18 
g g 7 ee ane wees 
8 8 8 0'8 
8 ‘L 8 0'8 
8 8 8 1'8 
8 ‘L 8 28 
‘8 8 8 0'8 
8 8 8 0'8 
8 8 8 0'8 
8 8 8 0'8 
8 8 8 0'8 
ms 8 a etureceee 
8 8 8 
8 8 8 
8 L 8 
‘8 8 8 
8 ‘L 8 
8 8 8 
8 6 8 
8 8 8 
8 8 8 
L 8 
8 8 
8 
8 


AMROMOHTOCOHABSCOONSD BHAOQONS Sa NwtAat ONTAONDONN © 


SOconderFoCeoanCDBDON CH COC sss OCS NC 


0'8 
; : 0°8 
: . 08 
g ; : z6 
8 : : erse sees 
‘8 ; ‘8 08 
8 8 08 
9 g a Lonevesee 
8 8 ‘L 0°8 
‘L ‘L ‘L SL 
18103 | SIOYIOM 
puvwip | -awyo | TRIOL | s8Ing 


£°8 T'8 et oer 1830,.L 

¢ 8 £'8 RZ, Seyoaeet 1 S93IS DIO 
6°8 08 ST, Ghee eer ae Se AUPMUOAN 44 
cul 0'8 b TT TTTT TRUTH A, 18944 
08 JCC ais! as 2) Gm [Caan a UOYUIYST Ay 
86 0'8 Qo yO pennants VIULAILY, 
0°8 06 | a eee Se JUOULIY 4 
0'8 0'8 LZ nae Raa ca PA qe 
6'8 0'8 9 aa Te ee te RN OTs 
08 SEES te piseg emia eee dNSSITUa J, 
Z8 LL T€2 yates” BAVC, INOS 
¢'8 0°8 06 veers BUT LOIBS) PINOY 
0°8 18 tt 7 BE oats yuBalAsuudd 
Gk Peer serts Te Poe es ee UuoAIIGO 
TS pCO Qie RSS ee eee BSMIOYVL YO 
$8 TR A pie ty A oluO 
18 0'8 a 7 Cn eats ce BuPOIvS) YON 
08 18 CE Per Reite serie XIOK MIN 
0'8 0°8 0G See toe ae OOFXOTY MON 
£8 icuntcatcel (i | Bg ee Pr ye Avsduf MONT 
0'8 0'8 Ce. fer eenesr se TPRAIN 
0'8 08 Oc. Saar sss ~"BUuvUO JY 
6°8 U'8 15) Cn wore LMOssy] FAL 
|: en eee CP: Weve tan cet Fd |sstss} Al 
0'8 68 Ee oe eae UBSTYOT IY 
+8 08 G.. ° Sy se eerce. --" puvl Are Ay 
08 0'°8 tI Torrence s "9 - BUBISINOT 
0'8 0°8 Of woeocereeess AYONUIY 
62 0'8 OO pCO “"""sesuey 
0°8 Ee EG wooeerssrcerce’*"“GMOT 
0°8 0°8 yT woeseeceseses’“euvlpuy 
0°8 0°8 ns (a S}JOUTTIT 
08 0°8 FT pore pee oyvp] 
¢'8 * 6 £P worocecec scree eta lOde) 
18 Mebaaar ae °°) ORC verre“ Splloly 
0°6 08 BE. 6 CE ere Rees OpBlojoyH 
9°8 0°8 OCT Soo fee oe We VITIO} [BO 
0°8 62 6 eyes eens “""SBsSURyLy 
6°L 0°8 EE. “Weve oe ees, euOozLIV 
T'8 yl | ~o°* “BUIUY BLY 

qno punoia 
-uodgQ | -dupug 
souyal omg 
dA}IV 


Asp sod usur sod poysom simoy o20J0A V 


ee A SSS SS SS SS ss SS SSS SSS Se i Sf SSS SSS Ss SSS SSS 


oogle 


G 


36 


owzz | oor | see | u2°te | soz ov-0¢ | ax-oe| 00 | ze-x» | on [or | re [os | se- | soos | oco'r| ave | exe | oor | x far [e [ar] | exer “HOE 
e180 | O'EL | GE 'SO | ZOHO | CE ES Sh 'So | 98°99 | LI“bG | Ce ‘ket) LoL | STB | """| SB I or ol 1 It {FP z Zz vs Zz Shei 8Z 
bP FT kh Y ei It ‘69 | OFF 8 ‘UI ov'd nim! OT oR, Pe ZI ral ul 1 tI blade Tt ao J “| SI 
ele | Oto |---| 18 “89 60 ‘es B.D RO PGES RIE deel he on! or 9) re PSs ORI es TF 
0821 | 46°41 7777 arnt i-72°="* 16°L1 eS ne ee Pe o - 8. ee ee ee $1 
¥'8e | 92°08 |7--77 19°89 | ¥6°9 92 OF berg |-- hn aay Somme ee 0% 0% 8 re Ee es URS oat 9 
we | enti #8 "20T £8 “8z pe eine Bi tang Bates mere! Wy ty 9 ot) oa Tle Week see ¥ 
ses | ze‘le | 69°90 | 12 °0F | 28 °9r 90 06 SL PUY LTE | Lee pn 60°% | IL IZ se jt By a oe ee 1 | 
£112 | o8'te| Lb 1% | 26°22 |---- ¥9lz | 0212 | 46° | | ee | ee ee ee ad ms Pos OOS Oe pees 09 
y'Or | S81 |-~~-"~ 92 er |~-----~ 8% “EI OME ee WET Se EMR he See OMS KE A ee sort aint 
L's oa oer i-"""""" fh Be rete bo) See 6 ree Ree RS z ae ee ae | RR) (ae A fs , 1€ Gatien non eyoyed 
62°81 | ope |7---7-" 98 °SI |""""""" eM) OO en ran te t ee Site 4s ees oe ME ees nk 0@ "7775" 7 wuTosD qINog 
ez'99 | e26¢ | Zo'se | ob-ze | OI TO 82 “69 bo) pee iay Maines led es pecs: EN gg =| os 0S cman kes ee Be fa Se ew Twyaeal Asura J 
86°91 | 78‘ |----~~- ee a8 "Ve OS SSH PS ak ied a + SR ee i G NOE CMR DD ART HS OH I Sch ees — 
zo’s | 19's |~--7-"" go '8 = 19°8 : : ¥ AS oe) a eR) oe Pee Got es Sow RE eee. BaIOgeIAO 
Lo’Ob | £6°1b | O2°6 | SST | FI'L9 00°Ir TS aE a el et es eb 681 | bt a | ee, SG Keen . Se. Tes oqo 
99°) | 09°86 | 92’08 | T9"Zo | #8 OT 09 8b wit ee 9g oh Se BUH’ WON 
9b ot | 96°Lb | BF 'Go | IZ ‘6IT| 90 "FF 96 "LF td ag Cath TR ten PET rele ws | 8 Mite’ lio keh as (eee ee ae 
cess | be 0c | Of 08 | 86-2 | 16 ‘SF SI “0S A th, Se A, a eee faba ce’ | Sot | FOr et] to | ae! Wee ea CS OOFXO AT AON 
99 'ze | OL'26 | Ze1b | et ee | OL ‘Lb mas zy (egies EY Be camer g ta Se =e Sosler MON 
oz'ee | tle | - SI oz | &9 "49 Ze “SF eo 'FoI| 1h T | Ist eee cz tr | 1 I ee bo oem | A “Bpeson 
os ve | 186 | GO'LZT | SZ "Ze | 00 6b 98 "BE 00'6h | BOT | HT |") 68'S | 1 T¢ Boao) SD i | ie eee hi fa pen 1 OR cote “susju0W 
69°21 | OS "ST | R'LzI| OL'St |----7"” O8 SI Atak SOPs (yaaaind Dire Weokowny heietss 1% 1% NN, DE es ED a re Ss Fe WwW 
iow | 124t oo TEE teotaetets EA oo) See Deed Sel Mae ete he, | j Se ee Ol the 1 ee ee oe st Sasa W 
v6 | 80°01 | cee | 88'e | 26°SI 80 OT + eS Bie Paes SAE) oa 7 6 6 TR) eel | ee Ge Rd Coe fy ake Ww 
09's | zb’ez | oR eR | Ze EI | OL ‘Lz L¥6Z 9L “LZ ee a ee eo eee 7 ¥ ey aC eitien Bes es en, weeds | SS acer gost puelare Wy 
$8'b1 | 90°ST | FIEL | S6'TT | IL °Sb Le FI 12"9h | 89° | 89° | 8E°O | S6 TT |~~"-~7| eh 8 |2 |. WE ae 8 cera. “euspyaet 
Lest | 22°91 |-7-77-- ZL "St | 62 ‘0% LL-ON SEO Pe ee ee ee eee eae 8 s g em abeite ieee Ieee 0€ ~oeeeseesss7 £yonjuey 
we'1z | GI'8z| 28°9e | 90'e¢ | FORT So 2 8681 | 26°% | ¥9°9 |7-~7~"| 89° 99° | 8 8 £ ie Th: Sf at-ites. (see patency? | 
ZO OF eee) 55°o== ee )-="<-"< 4) (ae Ry ol beets levees (eluates | cathe cet Neen al I ~ RAE Gy Sat > fee “BMOT 
zesz | 60°9% |"------ Il ‘te | 1b $I 1°61 WP eS) | ae ee 4 9 Ss fi A ees YO tees 4 Mee. 
666 | be'LG | £6°RC | 90 Zz | OZ BO WE “LO a2) NS Ry! ee tetas ene Og os ae ee °° syouritl 
wees | 09°89 |---- "> 68 S$ | 2 eo 0S "89 ie a a 9 gt YT TRS Re Wet eet Lots fn SS ouvpT 
SI‘st | e@ ‘ez |----"-- Sb bz | 09ST 68 "EZ Te WY eee aaleted eeeeas pte oud essay 61 61 SSRS 7d bes Oe ae ee ae ee “B18.100£) 
SbF 7°) \7"777-- 24°. (“=227*7 ey SL Poo er (ee 91 91 Spee | AN iets 1 eee eee. BpHoly 
zee «| geile | Sz be | SL "tz | 16 ce Se “If 16 Se : Pay TREE DRS lepers gI eI eh RS Rete: bes i, Sm S. Fees Ope10fog 
19% | ozee | 9%°€9 | 09-ZT | 69 °T9 FS ZE 6919 | SFO | 12°0 |--~~-"| OST |---"--} OF | -O oD Perse See BION 
19°61 | 86 te |----"-- 0% £6 ‘fe SRR (eee AG ia DEateRes Pos 9 . ft ft 6 I eecorntes 3S 
1602 | SI‘Iz | Sb'Roz] IZ'F | OL Oe SI Iz (52. Re RS (a Jee! eae 9 9 fs ORE, Pes pogod er Pees SE Sao. Suanty 
99°9 19"9.. {°7" "=== oe itt ee Oe Ce Oe eee ee ke ee eT ra me OM Seo Silt. Et «eth he ee 7 “eureqelTy 

4 | @ ° a 4 a 4 4 qt 3 3 >| 3 BH} 2iolia > 

S o| §€ a 1-7 5S |lags5s S 6b I|458/4 BP IfESises i] Ss 
SRE)ERE) g | E | & |EREUERE e |SEE| TRE B | 22e| SRE SeeURElSIEIE| 3 
S85 15 8 5 3 & BS : BBE | 2 Be 9 |2B5| 28s A ee 
aoe aoe aoe age age 2oe2lee0f2 Se|*8e g 

os 35 E Se E =} Pc 5 = ec = & & E 
> a cz = > > a > a a 1s a| & oes 
1eI0.L [eVjUON rewea Tey8jUON revwea 


sunoy-uvUl UOT [;UI Jed sezes AduONbey-Ainfuy 


Pen 9961 
~uou 7 ‘saypu finsaaas pun fouanbauf-hunlur pun saruntur 


oes pun uorpno0] fig ‘saynjg pazus) 9Y} Ut seuIW pOJaU 
nintur ‘payson sinoy-unu pup shvp-uvu ‘buryiom usu ‘souim poJaWUoAT—'G] AAV, 


9) 6006-pd#esn s DIZTITBHTp-316009 


CECEVIOEOSEPZE “NSO//ZOZ/ aU" a pueYy* py//:sdyzy / IW LE:7ZO ZZ 


‘uTewoqgd 
“60-720 UO 


mM 


m 
Las 


Original fr 


THE OHIO STATE UNIVERSITY 


gle 


by (Goo 


mv 
Soll 


Digitize 


ITLGNd 


pa euauayg 


37 


SZ ZS ‘b 
PE HE6 ‘SP 
Le IRI 'L 
Po SEP 

Es TY 

bY NS 
19 SOP 

2 L252." 
CL Ske ‘'% 
OS SPI 

16 699 'L 
FS UG 

Ef 6271 
Ik S!Z 
LISS 

86 6FY ‘9 
20 69! 

Cf 608 '% 
ES FEE 
102900 
EP 268 °ST 
Qu FEL ‘8 
Lg O88 
26°208 

66 ®SO 

RY TOS 'T 
gy O20'L 
LS SAG 

GO ‘OSS ‘BS 
ay Ge 

GU OFL ‘KE 
aH UOT “Pb 
62, UXO'E 
£8 ROP 

89 LOL ‘T 
sy BIF 

LL 6x ‘E 
6g ‘HIS 

G6 61'S 
9S “6EI 


S204IOM 
-WILJO 
Zuipnypouts 


TOL 


Gh. F | 28119 ‘E | 66 


EI COO ‘6h 
UW £20 '6 


i 
SN 


Te 
a 
GN” 
Gy 
6S” 
FS 


GN 
we 
a 


“bY 


Te Se 
Sl Tes 
Go S09 
o8 1O0 
Ow FNS 


iS” 
bY 


61 


OH | 


I 
86 
Gy 
Ly 
BL 
Ye. 
a 
*() 
a 
tt 
tF 
sh 
| 
ae) 
id] 
Le 


We 
BCG 
TH 
Ok 
CHtb 
LCE 
“LIE 
“WS 
WIE 
“ORD 
‘GUN 
“Ue 
“ENG 
‘OOS 
ECR 
‘thi 


% 


‘I 
ys 


‘6F. 


S1OYION 
-WUJO 


Sulptuypoxe 


[EOL 


sO 961 


L9 “OLR “Z 
BE UGS 


FI 16S % 


SH PAZ 

(N78 'T 
a a | 
ae Leg! 


66 SOT 
GA TENE 


Lg 699 


oUIny 


GI 


(Oe, 


OO 


rare 


KE 


oN 
OF" 


OL 
ol 


uN 
aw 


oe 


Of 
$x 


‘e969 | OL ULI’ 


TOL‘'GG | OO OOF 


US$) OF 


TTI 


‘Sho d 
SUB ST 
SUR 
PEN 2, 
“UNE EZ, 
‘OTE BE 
ONE, 
SUP 


“TO6 
THEE 
‘ssl 


yhousvdO 


60 ES LT 
FED 
bO CERO F 
{% 10k 'S 
GE koe SL 


1% RLT OF 
a EF 

FO) SOF 2 
SY EIS’ 


09-822 'T 


rae 
LL wu 'T 
(8699 


punoi3 
-Jopu,) 


1230.L 


OF 


a 


WS 
ts 
Sy 
iv 
6% 
tl 
us 
16 
at 
eh 
Is 
Ll 
ae 
”") 


a 


Ls 
10 
SF 
6 
fg 
“6 
66 
RY 


>} 


Ly 
7 


(Kee 


CL 
nat) 
#2 
tis 
af 
RY 
Ls 
6G 
oti 


Ys 


SEP 
‘we 
tsk 
“WOR 
“UTZ 
COL 
CHI 
6a 
“Oe 

HLE 
‘lS 
ey 

‘Oks 
Og! 
Bag 
Hh] 
au) 
Ke 
GOY 
OES, 
“LUE 
WEY 
“106 
“Tta 
GOS 
“ONG 
CBG 
Pan 
VAG 
“U0 
COR 
Cal 
‘ALP 
TUG 
6A1G 
B6E 
bE1 


% 


SIOHIOM 
-dO1[10 


SuIphypoul 


TOL 


| 


“UISUODS] 4 PUB ‘pUuT[R] Mpoyy ‘BONN, YON ‘aysduiepy MON ‘“VysPuqaN ‘RO OUTITY ‘AUIR]_ ‘ynNayoIUNO| sapnfaqy ¢ 


09 6SS'1 | GRGEL‘T | eS OFZ | ES KATE | &6 ZEB TL | G0 GO9'S «| ES EOO'E «| FE TILZ ‘I | LE CLL UG at Ca ec | 


ty FOC 80 ‘061 BL Sag 00 ‘O9F FO L1F ‘St | 09 (060'6R [OT zt o60'GS = [ “""] Rg 
Gp ey po “1 OG LE BA ESTE | £27099 «| OR OER BR Fae 6, ae 1 (ae 81 
TIS 30, ee moa, eer ee Re Qe ees preety yi met Cpartene es He ee pe ial lessee cna (ee 2 
GN FEY Torrtrr ces) Ge peY 
GLE RRO ‘BJT “991 OR GOP TT | BOCRRG SR POT eet Sis cists Gaeta eae ist arte “1g 
a ac ay Ree ees ke act PRLOE'@ [OTT pee SR ee SS OI ire hr a essee "|p 
roo Sof 29-028'% | ST BZO'T | os iwl'% | PE TRO‘Z WOORQ 2 Poorer Os es ‘ae | £2 
7H OEL LT | LO b2 5 | 0% 288 TTT QO CEES TE | 89 ERAT PE Eee eee 09 
GN TRE Po “""] 68 SST 12 
Ph LUR B Po GOMG ULTh octet me oe ae a ee ee Oe ee Pear. ae yd ecu a cig h ge 
GL ROL aceeenes | 1 oo | ene 
Ge SORT | BL'T6S'@ | 79 YUL CZ ERE ST | OUCCe ( 

sE EE eam aTs [Fis (20) (2 An EL ea Bop eee We Narnia yrs eas Pere Arete ec rad 
Osprey errr se “Os ty QI 
In 78a ‘T OF Su, 66 GIs‘'T | 2b BUF ‘SG =| 20 yes’ | -O” worrperesersssses =) 72 TUN ‘S 1 YF 
2 1ES rts am Ve SSSR Cc ic cece] Ue (el Cede a eas err | 
LZ, “RODS EMU ZA RU RUR Goo ne I ee ERE eRe Se ee Seine ace aa | 
tw BUG ‘2 a be ele'n | e298 ‘t | eB Tesh [oT ee eee en | 9% 
(KORN 'S Pie he ee ee eee ee eee) (kes me) nena cia nies acai “""1 6 

cL 219 ‘6 OL OLR ‘OL | 69 TST ‘9 | S6-RRF ‘BS | 21928 OT [OT £0 910 

ZI S16 ‘1 56 SB on C6 0% | 6 6US'S% | FR 6LF'9 1S “Gur 's ly’ j 

AI SIE OG tlt pb | ER ONY eet cede Ohara cualcry Re ee near be) a i ce ack ia cas ecoassiy ain | 
Gh EP ‘ aneael |e ss oy, ee LL Dc Peas fo a LAD Ae MY ne ty eG [ives Ee penee Se ed eon Pn ps eco a GT 
iis 66 SMI RO OUP (QUES err er rasa ater oa een 
86 U6 ‘T Go TEA e 68 KI FY S76 'S 
UFO TR Paorece ‘ea poo “77 tO "ey £6 'RS0'b | C6 SOL‘ | 18°790'% | 66 Sal ‘IL POOL 
L0-OC# re SE ORY COGS lp eee ee eee een eee ene ie tn oo ---1 og 
Ly guage | Lo "699 JE RIE'Z7E | FE ESS £L ‘Tuy SZ | 1% 6s ‘ee | 29° SOT “VOT | 20 °2968 ‘2% | 0% 
Aa 9 an tae (glee ip ers ee Aer eee ee, ei peeicoa ek aid (ers ea ee | | aa ay 4 
Wiest Po "TOT Rh Pee, C2 SII 06 186 ‘LE | Of ‘SEL ‘BE [7 9E O12 ‘7B “""| OL 


BOSSR “HP CZ TRUE | RIOHOTZ | Ae CUUE Gg [pe SPAS AILE SECC errr) 66 
od (7 a Se “1 Ob Zu eS | SUT ES Ee PT Seat haw lee loan dip givens Se ere ee all ck 
a "To" Be THY Us 7 a a ae aS rete lhe bee? Mineo a Tl Cee 


a or es cs a (ir GL 1se ‘T $6 PELE | Be eee TP eee x6 
SE OEOP LL 66S ‘T GE LYE G2. “BAG Pe cae a A eh gt Ak Ses a ia ieee) inane “"") OF 
If 682 745 O09 1p 206 LLEWOZ'T | 9B 'ORR‘S | GS REZ ‘HOU SL ne a2 | 


0 66% Se oN eee On ) oe 00 | a eo ae oe ee Ber ee oes ie ee ee “""1 6 
ck A a a Das el biaeexd ade) Pevame ating |e cearaecas |eemcaneoune ie) 
ce bRE fp “") 66 est pO tei a) | Me annie yal ¥Z 


S1QYIOM SIOYIOM SIIFIOM 
“TO punoas -W JO - TO punol3 
ZUIpNypoxe | eoepMy 4nousdo | -dupu;) | JUIpPNpouy | Sutpnyoxs | ooeang jnousdO “pug 
THIOL [WoL [WOL eee 
dAlVOV 


[BIRJUON 


SINOY-ULU UOT[[JW Jod suzud A4qjIIAIg 


Torr SayAys 70110 
Fe SER ee SUTUIOA AY 
“TT " "BIULSITA 180 AA 
“rrr UOPSULYSB AL 
Sheteea eh os sae CUULAILTA 
ee “7T "QUO IdA 
SoS ee LY 
pane a irae HTH SUNT, 
Si rere DISSIUUIL 
gaaiere “-RIOXVG YINOY 
Sree PUTO) YINOS 
"OOO UPUUA PS SUE 
even item ea rss Cae UodvIO 
"Tt BIOL EXO 
ea ye te mr" OU 
“777 *°BUTLOIN YON 
TTT TTT MTOR ANONT 
“TTP PTPOPOOING TY ALOAT 
EG ye gir er Adsdo MON 
se, 28 TOT TOTO RTA AY 
Torre BUR UOPAT 
TTT rrr LINOSST LT 
Pee RT JU Ississt py 
RSS STOO URAL AL 
vorerrrrss Hu ep Are pay 
PERS Sasa e RUVISINOGT] 
mresereces = Kwon IY 
morsssrrs ss" SRSUE A 
SRA "roo" BR MOT 
Fe ee a aa curipul 
Torres" = STOUITEL 
eye Re Ae er OUT 
AUS AG Sy TOSHEES Soe “"BIDIOIE) 
Tee ee EOE 
Trt rere =" OpRsojad 
TOT 89 RELON PR) 
pice airman SuUSUUMIY 
voorerrsrrse =“ BHOZILy 
Torresen  BUIBCLy 


a181g 


38 


269 ‘aes ‘ey 261 ‘709 ‘g SOF" LLR “le SH9'E66 u 908 “Te tT Ost ‘ZOP TT] &RO ‘BRE ‘S] OPE 869) LEL ‘NAO *F) 628 ‘00G 'T] OL2RUL‘T! BBO ‘IZ 'T] 9H ‘W veO'T | 176 'LU GIG 'b) 2200'S | ORES | 18OT | UO, 

200 ‘BFE L781 GLO ‘162, gaat “") GLO “062 000T OLE Th yb0'9 | 7ES cE woreeeee ns") CPE SL ON POX, &% Ist veer BLT 4 so Terres | SWIG 10 
LRG, 7G OOS | S61 ‘Lbe PO RLE EMT GIR “ER FZ “RD OLE'RE | BRL RS POT TERT OLE SP RL WS we | aw Ort 6I Toseeresese =" SUPUIOA Aa 
926 ‘SAZ. ZL0'SS 908 ‘Zh, 019 ‘9z, vA. “1% OF0'S6L | BFE 'LE FRR ‘Q | ACE ‘OF OZE “Ef tel ‘2 ALE ‘bz sel lz Wa A el 08 G.- jit “BJUISIT A ISA 
£96 ‘S61 0L¢ ‘2 LOE SRT “TTT POR URRE [OT “| £70" p% ROOT | wea'em TT pea ee po IZ y j 2 © See iiaiatcaatea fe 2 CM fencer We (AM (ec "7" UO SUT SB Aq 
GAZ ‘S78 t2% OIL | £20 "602 £0¢ ‘08 OBR “LbZ, o21 ‘IE GE ZOT | ZUR HT | LZ1 ‘88 618 ‘€ KTP UE N68 "ES Z1b v9 RoF BI SIT reed Lic alee “roo BTUPBIP A 
TR ‘262 TES “Sz, 622, ‘VEZ ORG “F BLE, “THI G7h ‘Lb ZF TE GOO*E | OTE ‘Re Laihd WOL "ZZ. I'S | 4 ell zZ 06 1% ¢ ene “"7""" “4 UOULIaA 
OFS ‘TAF: 960 ‘KE FRL ‘208 GLE 760 WT GFE 'Z9T ON6 ‘RD ZRRb | SAO ED 610 ‘Fb 192 ‘61 KIE ‘0S G1Z 8] L61 OT 96 SR oe jw mums 1:7 06 | 
GOS ‘16h | ARTOIS | E70 ‘STL Sp | LZu REO] GRE ‘Tey O18 6 Seb iO | 292 ‘AZ | B29'ROG =| LST‘SOS | E10 ’RL RLEL FZ8'T | 96 SLL‘T | Ztb'T| OFE % | nn a vere" “Sexe LE 
CHL ‘SIS Goo‘ZOL | 2ZZ0‘s0R PT LLU ‘SOR PO OGF ‘£9 ROE BL | eer 'OG pO ZELIG LvZ, rAY G6E SOE Pr be “"""""" POSSIUUB LF, 
EL ‘208 TAZ, “0g OFR TORT OUT TT TTT] GSR RST 16 12g, RLI ‘SE eps ’g | wea ey Perron eT ‘er L69'E oT ol got =|-"""-"| 28 61 te ~o77 7" >" BONBC] YING 
BNL ‘TAF THO “RO O10 'EZ7E REZ REY 'TZE OCT T LAB‘ LY B19 'R | KLR RE te LOL ‘SE OF 7, sb GBT v OLT g Coo BUTTOIVD WINE 
LER ‘STET | SOL‘OTR | HOT ROOT | BSS ‘08 162918 GOOTGS | BOR POL | OLS HE | BET '9ZT | 908 TT LEA 'IS 06 ‘C9 £9L 1 9 1¢ 1S% Loe ns es ~~ ~ejuna[Asuuadg 
196 ‘LOT IRE ‘OT NG GR Pe ONC "GR pe ars | THOS | RLVOD Pn fas OE cL 8 Wo a) ee ee [Peer rg u0daIO 
TER ‘ORy REC ‘OR FRO ‘OCF ZLE ‘1% Trecemp poor Og ‘og U6‘ | FRS'I9 129‘ £16 ‘eG | 96% I 18% I OZ |---| Bt “rrr 9 9°" BOUBTAO 
SLI ‘EOS *T | BROOKE | EROCELT ET | RBZ ‘OR 12S ‘Ot Hz, “YLe reN ‘GAT «| TLL‘ | Z80 ORT | 260 ‘OT ISP ‘£9 BFS ‘ZL 6oR Ga $99 gb Clz Sve tt) nn nt Sa hee o1uO 
TOL LTE LT | ZOL ‘REG | OOO ‘ERE TE | FLO‘OR Gog ‘The Ihh OOF eS “OLT | OLE GR | KOO CORT | 9TO‘OT OF9 ‘(16 TOP SP 07.6 611 108 eg 069 82, 72 :) rn ne RUTOIV) YON 
169 ‘ROO'% | ORS BIZ | TI ‘SER TE | Len ‘OCT | GEL TFT REL UES TE | LOO obZ | BLE 'KZ | SRI'LIZ | PRP 81 AIL ‘LT RCO IKE | 796 OIT 9€8 69 18 9R9 fo. (ree “""" 40 MON 
OH ‘Guz. 'y | 16S ‘eOr | Gee ‘oa. ‘g | ZAG ARG | TRL TZ OLO'SEL"E | CIR 'ZEG | FAO WG | OTT 'EZy | RRRTLO | 182 “FT LLA‘IGE «| SLOT | 2 £2e‘1 | wel | SZ OT ‘T | 9Z "ToT OOTXAPAL MONT 
SoS Ebl Li0 ‘Le ROE OUT pe ROS “GOT pO EPO '6L FER 'G | BRTRE PO os \.) or 9 vl wz ag ea ee 6 eg «OMe cee cae Avslof MON 
BAZ, ‘90 BERK “sy GOF LIE BAT 'R FOL ‘7.22, £07. ‘or Om ‘OG FOL ‘TT | 960 ‘ee 700 ‘T TAO Ft: OFS ‘P 8 4 6E ¥0Z 9 LST ta OF. -° up Sr Ekta eases UPBAINT 
Go 'ST6 GET E | BSG STOR CHLPIT | ReOUS oF RTE FED ZCG'ZTT | SOG RT | FER KO a2. BT AFL “he, RLY ‘Sg Me aH rH 7 99 L¥I (RZ, Ge Lesoeree panei cusUO fy 
WSS "RAG SOL "89 OFF PIB 626 "9 0; rn CHL PTL | f80'R PT BOL "GOL | TRL 8H GOT [OO GLO ay £9 g REQ] FE bye eee ere reece Janoss] 
LLY “OK MHL “RZ, rt it Cd de) nn rains O68 "OT cAg‘e | tem’2 9 putt eo 1 > ea Sa Ce (S fT a (eas 1G rer esee Ck ee eee JUCTSSTSsy AT 
LAO “hT | O00 PRE TPE CATE | SOR ‘OSE | Ico ‘oKe S06 “Fb ClP‘OUT | S7Z°O1 | ZEL ERTL | RRL ‘ED Q6E AP £96 ‘UG alg Gy 1G¢ SGI | 212 181 re Uva Ay 
GL2 121 OLL TY SOL ‘BR (HAS ALE cE) LGR NTE CLUS ns 3 AO OT iE bead 116 ‘2 RUSK 'Z IL yl gs I Ip el GP, syecrrergr ress purl Ain jy 
LRA ‘ISL ‘Z| BSR OTOL | 680 ‘QC0'?S | CAT LZ 7! £2008 FIL SEL RKO CHE | ETL ‘EL | FZ6 ‘TER | OBE EOE | GATT HNC LT LOG cg 5+6 fee if al Ol af. aes es ee SUBISINOT 
SOO “sR S19 ‘AZ (RO "Uys NWI LS¥ ‘oue. OR “OCG Gh 'woT | SAB ‘Ry LEB ROL 146 ‘8 BAL ‘ZS LAL ‘E9 7G GI 609 bP VOL 1S i petaS Pere ae Ayonjuay 
O25 "RES LER PLOT ROT TE GEO °LR EGG EP GUG CUNT. FOT ‘ag KA SoG | ORT OP OR AT OG “6 OZR “BZ. Cz, LL RT cv 02. Ol bt OD a ae STSUGNM 
LAL 7.0K Sos OL “OS TE re rae MOR TORR SU KG (At w | LOMAS So1'9 GAL ER (ee eee LIZ, Tf RI +e 4 ne Gre. UBER ES ees BMO] 
ORK ‘PR KPT AQ TEL OOTY L7H LI 0G “PNT IF ‘eit #78 “OY OG “| Soe. ‘7g RL1S PGS “CL ¥7Z. ‘FT Ye, rE CRS 8 IZt eS si a aaa a BUR Puy 
CEG LOT | 080° RET PSS HOTT | TLR RST GLU TBS, Wg ToL a Rau acol‘2Zt | Leb ‘act | ACR ‘GI AEG OR 680 FH 829 v9 v9 cl WOT LE Oe SFE aes SOUT] 
GGL LIE (0 “FZ, GEL BA 60°F TUN OR OT Lt UL M25 ‘GE OO0'R | Bzd ‘OE LEB WL te LEE 'T cw? at £1Z y | €l (ee. SPEER R eee = oyvp] 
BLL'26'T | FER TT6E | 976 S08 LL Coe upR | Ob “ES 76 LEI TL02ZE | OBS‘OTT | 18 LOL b0U | TES £79 vol 6L) 9 st a 4 OG | Ieaeearete aoe ByAlovs) 
RE “OTD 'E | Blo bee | OLN zee | 0 Ca oe L.'OFR | TTB" uy cr Sk a) sa Te Go pH PO TT Leap | a2 ak On nC 2 Sk Ge ee CpHold 
AiO HOG GEORG | FOO ORE LOG ‘by OFS HSE 1 ROP COZ. GOK 79 SIN" | LTA'EG pS ‘¢ UO HS GRO ‘G7, LOE If gle 1% RLY an Ok. Sear aa oprdo[oy) 
OFZ ‘ENG "S| IGR COR | BSL TEL "y | OEY OEE E) LIOTHIB | UeL "Sut CER'OFD ATA ait B7L ‘TRG | IPE SGER | Tee LOL | 7EA EF bP ‘2 et 090 'S | 86S 'T] HFS Gls LOTS oe ee ByUsOPI [VD 
PAL EOL | TAR ‘UZZ% | FOR UKE Oc ‘Sy FOL WUE "GOY BOX ORT | PRS “TE | SLz ‘RB GLI‘8 SOF PT ae8 ‘SL ZOF cul 6RZ £3 eS £1Z L Torrren  e"" SUSUuBRLy 
RSH LUE RRO FO | OG "ERE TAL ‘SS RU Se a aly | £E0 SF FOR | POH ‘OF £02 'E Het 6 UST "FS O61 If SUT LI i» 801 rn as pao suoz}iy 
ROG “BCC ie, CE | FOO “VOI B19 2 | CCOTUET (ms 69 OLT ‘62 £00" | ZOT ‘St | £66 He ‘ol GURL 671 91 ell v 6L O€ 8% wererscrsrss =“ SOIBG BLY 

— Se eee ks oe ee ee Re J | — — |- —j— —- — |—-—-_-_ a —— 
sla 
"193 $30 YJOM TVIOL, voryIng | ynouwdg punosa 1101 [sdaylo¥ | JMOL soejIng | ynousedO | PUuTOIS | [vIm | -ylomM | [HIOL | Fn) | 3nd | punow 
pucly “NWO -1Opuy.) purl | -s<sWO -l9puyy [PUTA | -VYWO -iIns | -uado¢ |-Japug a aes 
= c Soe eek: eae es area ia ia aie Pook wap Sie ee @Aoy 
payxlom SINOY-UT IY peyxiom sf{ep-uByy pesojdwe ue 


t 


LEG] ‘ans! pun W014D90} fig ‘saynjg paylus) ay) ur saurwm 
mau uo jn sapos fijrsaaas pun Aauanbasf-funlur pup saiunCur ‘paysom sunoy-uvu pup siop-uvu ‘Gurysom uae ‘saurw pojawuo\y— 9 SIAVY, 


Google 


39 


ILS OZ Z FIT @% gS ‘Z RAL ‘I 821% 
799 ‘t OO ‘Z fc ig a Vc 29 'I 008 
FOS IRS aes Gn is CHT L003 
cl Z O68 “1 BI ‘ZS R1Z ‘Z% TS | RUZ ‘S 
029 'T PHS T 1) CC es Gn Gt re 
£00 % Gt S IS6 ‘I aot | L0H % 6 ie | 
on % 196 ‘T C0 '% ORZ *S re ir 4 6S 
FZ “‘T NLL ‘S Wt O10? Lya'l 716 I 
LENZ rat dard Ley °% LGR ‘2 UN 'T (Mie ‘Z 
90 % HAN) “Z KNB fF PO RA Ge pi ee 
a | (20% Pode. | ereanyae es VER ‘I PLP ‘I 
ORL ‘T £06 ‘1 OL ‘I za ROK I $22, 
OL ‘T KILOS Gog 'T O22 °1 | THOT 
OIF ‘I REO ‘7, gye‘p po an 4 ee On es 
Gro | L10'% Ame | £6 ‘T rat ie Cn rns 
O28 ‘I oH) SZ a | £20°] Ow OT aga ‘I 
oSs “I RH) | Ty ae | FIG on a | 
COL 06S ‘T (WIC, ‘2 tle % ely CPS 
HL ‘SZ GCE, Cul ‘F, OSS aU | Ek 'S 
Ov ‘TI pw] a nn ees 0) on ne 
ZL‘ IZ % wes ‘E LIF'I a a | {AQ 
676 ‘T Col % rAL ite | KEO ‘2 | a | 0 
OSE 'T £9 '% en ie | welt Ta oy Gay (ei 
BELT ale % [eGo U! Peer ee en eG Wee 
CHI) 'Z G0 'S KNO 'Z LIZ ‘% QU ‘1 OFZ, 
ROL ‘T 110% Oot 000% a i | wa ‘I 
wa! “% radii | BIR ‘Z Fl6'Z «7.6 'T ol % 
069 ‘T 66 '1 ro ‘T NOT Fg T fey 
LLNS FL S CLS CL0°% 2 ae | OHO 'S 
LIES (Cr nn ray Se 6 The ‘2% BIR BZ foe 
C78 ‘I 0S Ce ae | wT % FT QOPI % 
#RH TY Cte S 106 ‘I KIL 'Z fol tf £103 
TC a | Fry I XE ‘I bi! fe 2m | HR 
C78 'T Lw'S 168 ‘I ra aa | GOR ‘I Z16'T 
60'S RLS Glee. ore Astle. ee 
Os ‘tT £LO'S rah ae | BREW ‘I arte | ZOR “T 
G27. '% xT 'Z rie % RLY 'S ae ‘| Psy ‘T 
ODS abe ‘Z COL SS TER 'Z L613 TER ‘Z 
VR “T (RN ‘Z aaa | ae | [eR 'T ZBL ‘1 
PLL ‘I YO 'S Or. ‘I O88 “I gk ‘I Gu6'T 
1m | SON IOM m9 punow 
puwpy | -x2WO (BIOL, | wens -“uvidQ | -dupu,) 


IeoA Jod UBUI Jud Paylom SINOY 93BIIA VY 


putt) | -9iwO 


ONG GIS 4U'4 ba os 9 

hy, Od, Cs) 

OFZ WO, ORs fp troee 

Le UG F226 La 

hoz iA CHE Pe 

1% Lear OFZ rAd 

Wes USS 1Sé ay 

me oe 14 tre ee 

IEE ALE ter LU» 

£06 £54 EGG? Pees 

Lié re 12 Cr ne 

Vid WG O1Z R 

ale EG L0G Gade 

pap | RUS’ 2490— J oe 

ree (OG BIS fete, 

RZ, Taz, A1Z O1S 

COT Gee, hat | ORT 

RUG Ge OZ, LG 

SEL. ive GFE IGe 

parr GAP, | 3 nn nnn Pye 

Hue. Ow, Cal LHI 

OT, Rae, 2 O74 OSS 

OL 1 DrA Ca | REI 

O1% exe RBI ow ee 

1a LUG 146 222, 

FIZ RAY 661 Ove, 

0 fo LVZ ook ror 

RUS LUG, QUE, Ce 

645 o Aaa A 7. Ac% 

R07 FG RUZ, (NZ 

O00, atin ae OLE 

REC £26 GH SUS 

PLY FIZ a Lf 

aA L°% ORG A | 

HL L006 £46 raed 

Ts] oars 1 Aan | OFS, 

cMZ, LZ PRG OVE 

GOL RNZ ib 4 Lars & 

Ore (10d F702 (61 

QOS FIG 266 sro 
1mm Sudqlomn IsIOY, oouping 


9.143108 SATp vdw0dA VY 


FUE 
OFZ 
O61 
ole 
£06 
Ole 
O00 
&!1 
ar A 
PLC 
fel 
O61 


7" 


OoG 


Lhe 
DOG 


gyno 
-uvdQ 


punoig 
-dupu(} 


2 


=x 
£26 25 26 200 OI NR OBEN OHO St BH WN ONE 


| 


“2S 
wr 


tt04 
putt) 


“Tp ‘d ‘ajqe Jo pura 18 930Uu7 00} e0g 


96 L L0'R 68 'L G18 L40°8 WET for wt IVIOL 

FR L [G28 Rees 17°38 00'S | ns “"", $9281 JIUIOD 
Gh L IGS JU iy 8 O'R 6b. phaser "7 BUYOUIOA 
1Z°2 L6°L 00°83 aL L ms aE laicisicsea Byursly A 4sa yy 
GCL CAGE? eR Se L6°L eee) (a eas "UOTSUYYSt A 
SRL S0°8 (1) 8 £18 08 ic) Coa! (Aaa a CUUNBIPA 
PHL 28 126 108 0%, 6 Ge estar oe JUOTUIIA 
(O'R 00's 00°38 008 (8 DE Pear error tac yun 
R08 WL fH OL'R (WO '8 ot ns are “-"""SRXAL 
V0 '8 1: nn rn “"/ gO'R Shade pee Gees et errersr= ~ QORSIUT, FT 
00 °8 428 mrt) apg 00°S t€ “T7777 “RQONBC, YINog 
L6°L 168 00'S 1£ 8 00 '8 FE yo BUIOIBD YIN, 
208 66 'L R62 ze 06 °L 08 77 ByuBayAsuudd 
62 A: rn i “-"| cog fre a Ee a) a u0dI1Q 
22 Zh kL 00°8 HE TZ wre teins MEY cite eee BUIOYB| AO 
RL f0'S OBL FI 8 6 °L OT oR CS re OLE) 
(08 118 OAL R18 RB? CRE pour BU[OIBI) YON 
PLL Lb 8 1c 8 (0S 1¢ ‘8 Gee br eee YIOX MIN 
KS 10°8 00 'R £Z 8 00°38 Mg, POSSESS OONXOTY MAIN 
fe ‘9 ROB Po “1 SOB PT SNP Gai- cger oe geet Aasilor AON 
00'8 00'S 00°8 00°R n0°8 GEF | PASRES Reno BPRAIN 
00 '8 81 °8 00°38 Z9 8 00°8 Be liken error Bul uo 
8H L LS 8 U0 8 4g°8 pr "| PTE pots “"7"" LANOSS] JA 
00 '8 £6 'L es tes ar 4 ees pee ee EL OE smerece =" “td yRsyTssy Ay 
66 °L 00°8 00°8 10'8 OO'R Ov Torre e oo" URS TOT IT 
oo 'L Zz1'8 0's L183 00°8 Ot. doe ee “puyy Ale 
liek 00 '8 00°8 ZO '8 n0°8 Ot: eeenees “°"-BULISINGOT 
iF 2 a6 lL 008 16 °L G6°L GE> RRS a Ayoniuay 
00'R O'R a) 8 1) i 008 | CG ahaa aa ai SBSUT Y 
RY 'R ga 8 LE°8 O28 pot Pgs. RS “-7""""BMOy 
LR O'R 008 62 n°s Ro. Sores --"""" "BIE pUy 
118 OO'R 00°8 10'°8 W'S 69 Siac anita ~~" -SpOuTTIT 
£9°L LO'8 00°38 10°8 00°8 OG. Peete sere “----oyBp] 
L8°L LU 8 tl ‘6 20'8 £6 6 YG ete Con cae ees “"""@{BI00H) 
RB L A i: nn --""| I'8 mrrerrr en! OS ea ea “""*" Sp loLys 
00 '8 108 00'S £0°'8 00's Sh. “eee "- -"" "OpBlOfOD 
ORL O18 10°8 2s 8 R62 Z9— yOUUC BL UIOJT[VY) 
05 8 108 008 80 °8 00°8 I ei hake 777 SusUByIY 
CAL vA 'L 00 °8 LL'L 00°8 Le pug g ee eee eudozyy 
62 £8 2 LoL 16°L Lg°L 86 po ~ "SWIVQsl VY 
S19 41048 qno punorg 

“WO (FIOL BLING -aedoO -Jwpup soujat sie 


Aep Jad usa Jad poyiom simoy 30104 Y 


Sac a SS PS SS SST SS 7 SSS SS SS eS - SNG  S S  O SS  ET E SI TEEE E  SESEE  E AED IE CL TEI ED AS EEE AS TEA. ETE EL LEE AC EEE 


oogle 


G 


61t'T) £ | Stl) Ob | O8% | #69 | 6 ||} 6 | T |e {eo | I89'T 
ed . sone FI reece PI ere wean lene eer eleeerleereelence -- 99 
*), tiga i i*** "| nna sor | oe ee [eer ee el eer wr eel ewe ee Kl eK eee mel ew ewes 7 eee 2 ere £ I Ser ele ere leew ele wee lene elon ee 61 
73) Of Oe 8 CO Vel ==) Te Oe eee eee ee Il = Il LZ men eres 5 J i al ee that Nets he tee ind mt 6 7 
1 mena Ig “S% reo Me Be YZ OS ee Re anu eee |, J to. a | Se ee oe 
99 SI | ZI ZI ee Peete Ree ators poss | eas Pigets z le QO CRY Bt Gt be aw Lt uw 
9% £9 | 29 SI ES BRL, NOR a Oe ¥ aie | Oe I ) ee, OU a Os ee A Me g oc 
eh $6 ZP BLT) Ob b6 yt > tase See ps T | 98 g z 6 2 00 fet ons fee og LL 
08 “SZ pr.ES | OP TE | OVE | DOVE.) LU HW | Le OZ | T | Sar | 246 9% Gis Titre am o> oe +9 = 
J. See os wt eee F oS TR eee 2t. ioe Cr. ee fe. Tweed See ee G ay ee peter! ho A Thr, eS Ee oe rE — = 
SN a he | RG A ES J a (JES We OOP pe FR PR Ha ~ —_ 
OF'se | oo Se 68 '6F | OF TP eased SERS Sn aR ROE oe || 99 6 % ae Meee japage "es ae ele 98 — bd 
Ts 6 nr. t. -OontT.... 18 6 COS A i) eR eo ers I oat | Wes. I MES El we Se oR ec 1% i = 
919 Yk ca oe Co 0 ee CD Lae Pheer. eee Da ee ee oe £ Tan) nae CT aa ee oo ee SI be 
1Z"0@ | 26°0r eo se | 1208 Betis Wee cee Se Be | 8 |-""| 8 g I ey lay es] ey ae Poo ee 90T <= Wn 
t% ZB O| SS RE 04°09 | ZTE | 1O'SE | OF SI | BOTS | PO'LZ9 | OL" | HBO | ae Wa I £@% 1% 2! pat § DS ewe ee IT | 281 oO 
ZL'9% | LE 6Z 18°62 | £2 '9% | 788% | ZBI | 8%'Se | eee | BH’ | HET [TTT me {tie |@ [9 [oe Pa ppt pcp I | 8 oO 
1O'Sh | 890s 80'OS | LL bP prime 24) 1c tS TE ae Foe. es OS RS pee Ss T | 9% —_ 
46°9 er ~~ SS ite LOD Ge i cccr: OLR. fu. oboe ee a ene cal ee I oS ey oe: 2 SS ee) 6 BLAS SO Mee om ar 7) 
oF Z% ot a ee bY fy al pees A Re Rh Eee oe A Dan ae ie easel peste ety I cit Se a ee 2 eee! ht a PO ew LB ee 9¢ 
19% | £8 62 0S OF | $0 GS | GF BZ | COLT | 9Z-OI | SS BE | GOT | HTP ws | | & z 4 LT Beni h & ee. vic I | 8 =a 
Ze°LT | 69 BI | Leeks] IZ ‘el | RDM oO Ok Oe ee ee DRC, Re) Ses! eee yA SE range a 4 g SS | 7... ta wae. oe vil _ 
ee ve T.-L ee eT RP Te Ses ee Tae OL a Pe Be ee a Oe ee © z ct | ame ibaa Ge. fc ome 1 ee a ee ed a | 
Los o9°6 | ""°""] IU‘OL | Te°2Zt | 622 | OO B |] BSL | WSL | BLL | OOS I LBS ST Ol ee De) besa £ L SE ea. aes ae Wie 
oe 1G Pe ho RO eet ee ee Oe ee dt ee ee ed. hee. OW as t fy Ai, CS eee ae |) SR RY EE ie: OO Re SI 
eh 6 626 | S98 | LOC | GV'le | CFG | 626 | 99'B | LOC | BOIS nnn 9 | | 9% 1% z | Se OR! ees WRAY Kets ose jaa x 91 
96°82 | 20°19 | 96°E1 | 09 6I | 92°88 | 86°89 | ZO'19 | 96 ET | OS GI | 92°88 nn | le aaa I g Le ReaeE, BRAS eke’ lhe: eva oa 9¢ 
OF RE SE 8 | OPI Fe a Fe) 08 BE See) CIEL OTE 6 eae ee Ose SN teil er OE a 81 
ee oe es Ce pea Ee ee I | aed ees Noeeien ote teat pect oe fae Fo Cf wa A oe) hae Soke 9Z 
OO'zZ | OF US | SOLE | OO FZ | SE OS | 69 ‘ZZ | OF OS | SEL | ODF | SEO | peepee a ets od I L Be? qia> a 6 <u > ane 8: ee 8¢ 
QP°Le | €2°Ul | 629 | 09 02 | S8'6E | OF LZ | SLO | 629 | OF ‘OS | SB GE | penn am. Fa ee I 9 | 2 ale SY Pa a ie Gt 69 
OE 28 1 TL DP 100 Seay SOS - QL 28h EL OF) OO SCR) 21 Oe ee toe 4 ie ee | I TD pees aie) heey MS ey GAT eS 02 
OOF. 2 20-05). -. 2. | ee een |. 2 ee OP ee FP Se Ge ee Ne: wilco = tee shee ES eee my | NE Pleas i RB) orci Aa SEPT) PRS PAG A ae ed em 9g 
Ceo VWEes GT 7. > CO ee Be cE cs Owes ao Bo ees ee | eS Pa i te | OS en eed ee 9% 
S2°Uh. T S22 | 12 OS S02) | CBSE SL SI ea ea Uh CULT! LS TL, et... L) hae eR ¥ 8 en a Se" ee en Ren oe GL 
LO’ET | OF ST | 668 | FZ 9% | ST“OS | 06'S | GZSI | OLS | 29%] STOS | SI” | IS" | BBO) cL | | 2 08 vz 81 ot ae: CO es ee 491 
8 611 get Nees, (ae MET Ses it Le LE 9 i pat oa SSS Gat eae L 
cs" | 68°OF | 42 88 | 88°29 | 26 OE | £208 | SFE | 22 BE | 88°29 | L2°9% | OLS) WHE BE. hh. hee Pe oe g AB hee We, OE eae Bee tT | 2 
| Hy 1 SU A as (ee a (emai Oh Set A ita nae le oes beri emaciated £ mee ie | coer re - eo ek Be tse le, are ie 8% 
3 mm m 
Z| og s | os of S |es|es s/$|/s|eleleie 3 SIlslelelel & 
BE | BE £ | BE | BE | BE| BE PIE LEI Ele | SLE EEElel® 5 
0 = my ee) i=¥ @ 
22 | 2k a | $6 48 3 | $2] 35 als g E 3 sis 2 
Se | Se E | we | Be 6 | Se | ae a TS ie EB | & 
re rs re re ro. rs =} = 2 E 2 5 
@ — a. oe oO — a. om o = a pe a a a 
ag | 2s dm | ag ae) ak 
[BIOL [BJBJUON [8384 [eyejUON [eye 
sinoy-uBbul UOTT[ TW Jad seyes AOuONDe-Aanfuy seLinfuy 


ponuuon— Le6} ‘QDI pup uoynoo) hg ‘saynjg payug]? ay} ur saurue pojaU 


91 6006-pd#esn ssad0e/buo' snuiTy.eUu'MMM//:dj11yO/ 
CEECVIOEOSEDZE 'NSO//7OZ/}euU* a puey’ py//:sd7 1y 


Digitized by Google 


P2ZTITHTp-316005 ‘utewog 2T1qGN¢q 
/ IWD LE*7O CZ-60-V7ZOZ YO psze4guUsy 


4] 


Original from 


THE OHIO STATE UNIVERSITY 


"UJSUODST A PUT ‘RIOYBC YWON ‘aysdUNA MON ‘VAStIQEN ‘LJOsOUUTPY ‘sHsNYoesse ‘OUTBIY “INoMeUUOD ‘vystTy OpNyouT y 


 F0L'% | 8 EROS z9 "999 ‘S | Sb 19h ‘I | 6I'SS9‘T | OF ZEL Buns i wet ee TeI0.L 

os ‘oco‘6 | et t6ep ‘OI |--"""""""" gO iia te 09 920 ‘6 | I ‘16% ‘O1|~~~~~~---- 6: | rete 1 S8IBIS J9qIO 
wm. Lata (Se 80°1z1‘e | 02 'OOL‘T | 82°ZE1'% |---- 7 SS SSS BuTAIOA 
66 "OLE ; 98 “SSL 66 “OLS GL S69 SI 68L ec PSs 80.4 
Cm Twa tS Tee ee 61 8ST Cw SS ,ASerers WOIUTYSE MW 
wee ieee "CO 68 “SEF 16 "6&2 cts RD ss eagpeencs ate BrUpaITA 
Qe ire ess gL Eso 61 928 4 I (acest emai A reaps ss. yuoULle A 
Ig 291 ‘t £9 "Sh 'Z | TE "291 'b | ZL HIO'S | ZS “8 SS eee. “ytin 
16629 ‘I 76 E81 16629 ‘I | 08 ZZ9‘T | 92 ‘681 ‘I os (SS SUxXO,L, 
ORS VERE ee Oe ee ¥8 “ESS Cas. Co: oS SSeS eosseuUa L, 
ZI ‘Zel ‘se | 28 Ose ‘89 |--"""""" "| O89 “BOB ‘SZ [-"" LL ‘202 “Vy. Sane) peprbaeraonay . (emer ByjoyVq yINeg 
Ccniieiaes! \aeciteeiee! wicking clei etd | realities (eae reriees maehieeieten bbe attra cinemas ig icetdn ea emer: ieRET IS Dea iit tee gel ieee (ieee Sen ee “oe ===—-BTOIB) YING 
69 “L¥8 6) '9FO'T | 69°LIR 10 601 ‘IT | Zo WOL is «allthew et ~eyuBalAsuueg 
we. eT SS Ste. © i 186 Wat ice oo ee 0 ieee te oe U0sWIO 
CR: (eR: se eee OPE PORE ci ee eae “BuloYye yO 
vb 1Z1 8 Z80'I_ | FF 'IZI'T | Se "HORT | 68 FES RR pete aera at EP “ono 
pL £99 ‘OL Sb 086 ‘SZ | 98 ‘ISH '9 | 99 6LL ‘2 | SE TIL gs3ec ‘or | 4812s jn Buyolwy YON 
Ze bee ‘9 8L WE 'S | 98 62h 'S | 19 OIS's | IZ ‘HIF S- ) Poneeee ee yIOX MON 
61 KS 96 FHO'E | OL LEI ‘I | 99°687'T | 1610S Z . Pees OOrKOPY MON 
ee Leek TSS eae Pee OL “RLZ ee: lS SSS f MON 
See OS SEL” eae a ° SESS eres OL'00), | 66°92 |---""""""" a. pees a BPBAgN 
ZR LOC ‘2 76 80F ‘SI | 89 °EZ0'T | OF SOIT | 52 FEE S&S 9 SS: “BUB uO 
wise | silae | oe soo's | Ise |--""""""" ¥ “198 RI ole 98 “999 ‘S ‘SSS Ww 
Os ee... Poe ee. ee Lg “1z9 Te. (eee SS teers Tid [sstssy py 
wesIs‘s | sees |--""""""-" tF OIE 62 “EFI Met f° OF Pi rest WwW 
Tw. |e. i. ee | 08 “6b S| ST OZ9 Cs . 9 purl Are yy 
#9 ‘0zb ‘Z LL gee ‘eh | $0 Ozb ‘Z | OF ‘EI ‘Z | 69 E0z ©) eS suBsNoy 
11290 F So '6LL‘°9 | IT‘L90‘% | 00°10Z ‘b | 82°09 Se aero 2S ~ Ayonqjuey 
$6 £0Z 66 “£04 '6 £02 GI 86Z 6F Il SS (eecsssverers “sesuey 
ore Oe eae es LO LES we a. , eee “BMOT 
09 OLF TI “496 09 GIF 68 “CSF 89 “10 se ETRE | 
ZS ‘68e 7% SI°196 | 28 Gee % | 60°6I9'% | Le “Ie Oe ete eee SjOUTITI 
o¢ FOS ‘IT | OS IZ9‘T | 66°896 | I69'T |“"-"""""""" Oe FOS ‘I | OS IZ9‘T | 66 896 4 RE RIRLE TT OPEN oysp] 
Te en hs en ees ee ee e. vee | were jo eS ote ~BYS.100£) 
wae. Re. eee PSS Sb SOS Cee i... 9% a ee 
26 666 9% ZT‘ | 26 °666 LUGhL ‘I | e196 'T aL ~wreesensees =>" Opelojoy 
10 “Lbb ‘T £2 “088 Of ZLE 1Z Ob OS “Okt SS sre BIUIOJTYEO 
ge sz6‘% | ¢9°60R'S |-----"---" Ee RS 0 tetas TO ee ee eae eee merce ts beeen eaten | BE) cease po. 

69 SoF ‘LI rF SIZ ‘Ie | oe S69 6L “IS8 64 OCF Z% MRR 
SE SEM. | Se Att eh Siz ss SS S..° es “BuIEqely 


-swyyo -sOJO 
Suypnjo | Zuypnyo | eovpng 


Ht 
ay 
al 


Digitized by Google 


THIOL TeyeUON 


SINOY-UBUI UOT [TU Jed sojyel AjJJeAVg 


9)/6006-pd#asn ssad0e/bu0' Sn ATYyLeY'MMM//:d11u / paZTITHTp-3a)6o005 ‘utTewog dT)qGnNd 
CECEVOOEOSEVZE 'NSO//70Z/Jau'a ipuey*ypy//:sdiizy / IW LE:7O 72Z-60-vZOZ UO paze4sauay 


42 


TABLE 17.—Number of injuries at nonmetal mines in the United States, by State and severity of injury, 
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1 See definitions at end of table 5, p. 11. : z 
3 Includes Connecticut, Maine, Minnesota, Nebraska, New Hampshire, North Dakota, Rhode Island, and Wisconsin. 
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TaBLe 18.—Number of injuries at nonmetal mines in the United States, by State and severity of injury, 
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SELECTED INJURY DATA 
(Tables 25-26) 


CLAY MINES 


Tables 25 and 26 present injury experience 
and employment data at clay mines in the 
United States, by States, for 1956 and 1957. 
No breakdown by States is given in this publi- 
cation for clay mills; however, employment data 
by location may be found in Caples 11 and 12. 
Clay-mine data by location may be found in 
tables 7 and 8. 

Clay is found in many States, and numerous 
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Google 


minerals contain varying proportions of it as 
impurities. This circular does not attempt to 
break down clay into different types but pre- 
sents the industry as a whole. 

Employment at clay mines in the United 
States during 1957 increased over the preceding 
year. Fatal injuries reported were 5 less than 
in 1956; however, nonfatal injuries rose to 320 
from 251. The combined injury-frequency 
rate for 1957 was 38.66. 
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TaBLE 26.—Employment data and injury erperience at clay mines in the United States, by State, 19357 


Men employed 


Average days active 


Active 
State mines 
Under- | Open- | Surface | Total Office. | Grand | Under- | Open- | Surface | Total Office- | Grand 
ground cut workers | total ground cut workers total 

Alabama ool ool 2 oll lee. 26 30 72 4 106 12 118 260 204 248 222 236 23 
Arkilisas.. 2220 eee Seen a eee a (ee ae Oe Y f2 Ob letee cc Pa Bn Dep eee 25) 310 Ls 
California. oo.. pe A i hada 2 | Q 16, 5 210 85 Rath) 218 157 171 160 251 15 
Colorado... 22.222. 40 +] 100 10 hs 12 175 190 96 188 134 2U0) 139 
Florida. ..2....----222-- 0 | ae OnE Tie ste aes Tyee 45 20 Of. | estecele OA, [oeesc. cove 254 205 OE 
Cieoreia. ol. l.2-- eee eee 6 a ee ee Te cece bet eee 3s. 135 RA Niece eke 242 |. .o lee 242 257 246 
Tinos. 2. Sg a AM yt Tt $7 5 7 ] 163 4) 203 124 231 90 226 274 257 
Wiha 22 ee sociated 46 4 Av) 1 1) 34 194 249 211 260 212 202 219 
POW DS ook s Soc eee oe UW ote cas Se 4 de ee etess 64 15 7 ae (beeen Z3 4 et tee 234 252 JAX 
WieIUNCK Wo osc con “$2 244 163 28 440 y 4449 208 197 211 24 2n6 “wy 
Marviland... occ. ecccee. 12 13 33 | 47 14 6] 2165 143 200) aul 2h) 214 
Mississippi... 2..-2..--- | ul Re ee 8 a enna 37 13 WM) |llel alee. 10% Joo lee 198 Lonh 219 
Missouri. 220.222.2022. A vee ily cS 3s 5 386 12 3YS8 |. - 2 L le. 142 148 142 273 145 
New Jersey. oo2.c.... le DD eee ke AWD cat os then Se i) 11 OL ee esac 258. eles 253 261 ons 
New York __--------- |e ee tele GE |ovesecee2 4 19 MBS) 2655 oo 2 vis YOO foie eee 20) 172 Liv 
North Carolina. ...----- 33 [22 22. . 1143 Jo. - 22 Le 113 45 | i oa eee QS eco oe ee 23 245 251 
CON Osco 6 od seid ooteenc cee 104 300) 272 41 613 191 R1)4 201 233 202 215 HI POA 
Oklahoma .. 2-22.22. lee. SPP case he FOS cote eS ee 198 +) QUE Wwe tee ft a eS 205 2b6 Qe 
Pennsylvania. ...------- oy) 307 249 51 607 148 TO5 205 208 222 208 252 215 
South Carolina.....22.-- 7s eee {Da ee 130 33 163 [..2-2. 28 257: |encecse o3 237 245 wed 
Tennessee... 2.2.--5-.- 25? ewe aoe Tae cree Elon 2 73 27 Ce 243 |. 2.22 .- 243 253 245 
SONS oe Sec uae oles ee a ae ene 166 97 263 40 BOB sides oe 200 304 244 73 248 
Wt: ope ae epee eek 16 31 50 5 86 1 87 245 197 250 217 320 219 
Virginia... .2. 22-2 eee 1 an Pee ew Ol) Se cc es 91 24 DE can Reeeerne eeeeet QB [ic ode5 Se 261 27 ear] 
West Virginia....-....-. § 83 13 12 108 27 135 231 Paley 277 22 285 Pare) 
WVOMIN 36. cceccuce sce 1bahecegsn~c §9 joo eel 649 7 96 Ji... LLle. 225 Vc ce ssa 225 283 242 
Other States J.......222- 127 16 327 4 347 78 425 156 98 131 201 1983 

Totals cackveeyeee 946 1, 100 3, 659 265 5, O24 1, 133 6, 157 211 205 245 208 261 218 

Man-days worked Man-hours worked 
Active 
mines 
Under-| Open- (Surface | Total Office. | Grand Under- | Opencut {Surface | Total Office- Grand 
ground workers} total ground workers total 

Alabama....-....-.---- 26 7,803 | 14, 716 943 23, 512 2, 835 26, 347 59, 080 117,175 7, 519 183, 774 22, 430 200, 204 
Arkansas... 20.28. ee a gee 2,070 |... 22. 2,070 | 16,219 1K, 189 Jollee. 18,048 fo. 22 22 . 18, 043 145,071 163, 114 
Cnlifornia. soo... 22 63 1,966 | 30, 437 R55 33,658 | 21,327 54,085 15, 72S 247, 72) 6, &40 270, 284 169, 448 439, 737 
Colorado. ...-....------ 40 1 10, 410 9,014 1, 882 21. 90H 2, 34 24, 500 83, 270 76, 872 | 15, 054 175, 196 10,157 144, 353 
Floridal.o.220e2. elle to eel eee me 11,425 |... lee 11, 425 5, 305 16, 780 foole el 91,376 [oo ele 91, 376 42, 440 134, stn 
Goorin. o..--------- ee See ee: 92,402 |-..2 2... 72,402 7 34, 752 127154 |iecdece cas] V3, TTR [leeks 739, 773 273, 204 | 1,013, G67 
Illinois. 2.222. lee 7 620 | 36, 205 0 36,915 | 11,155 48, O70 4, 960 2s, 423 T2) 205, 604 91,112 Seu, 715 
Indiuna..o-.-22---22 88. 46 996 | 32, 693 2th) 83, O49 &, 56d 42, 418 7,916 250, 284 2. OSS 269, Js3 69, 148 338. 4341 
POM secs ee ose iceeeke SA Wee at 14, 004 Foe 14, Wud 3,775 1X, To [owe 120,002 J. 20222 -- 120, 902 30, 196 151, (Ras 
Kentucky. ..-.2..--2--- 32 | 51,860 | 32,185 5, 921 8, O60 2, 396 Y2, 302 411, 469 246, 342 | 47,372 715, 133 19, 187 734, 370 
MoarViand..o0222 2.2222. 12 2, 8US 6, 3&1 250 VY, 439 3, 636 13,074 22, 467 $2, 250 2, 000 76, 717 27,610 104, 427 
Mississippi... 22.2..- 1S i eee nena Gy Oo) | shee ee ce 7, 331 3, 595 LO; 20 locas eee OR IVE lecwdsaws 58, 117 26, 7H S86, ST7 
Missourt. 22222-22222. Q5. [Ausken's 53, 951 7Al 54, 692 3, 277 MOG: ecw ees 439, 047 §, 929 445, 026 on, 219 471, 245 
New Jorsey. oo. 2 228. MD Wi powstets’ 12 669 [.....2-- 12, 660 2,869 15, Sass Poo ee: 01,828 | o2.. 2 Le 101, S28 2 TT 124, 405 
New York. ..----.----- i ee 12, 796 |... 28. 12,796 | 3, 270 16,066 |.-22.222-- 102,376 |.....--. 102, 376 24, 581 12H. G57 
North Carolina. ....._- 33 }_ 22 28. 26, 699 J... 2-8 26, 649 | 12,892 39, 491 joo 2-88. 214,307 J.--.. 2 ]) 214, 367 103, 136 317, wid 
Ohio’ 2. st cececotiest 105 | 60, 245 | 63, 451 8, 286 131, 082 | 49, 772 TRL, 75 477, $91 616, 527 | 65,850 11, 060, 262 300,089 1 1 44500 3251 
Oklahoma_...-..------- Geass 40, 06 [2-22 -. 40, 506 | 2,396 42,002 |... 2... Qas, 400 |. 008. QS&, AW) 1S, 508 B07. 128 
Pennsylvania, 222.2228. B85 | 62,936 ) 51,877 | 11, 306 126, 119 7, 238 168, 357 501, 065 416,151 | 90, 253 11, 007, 164 208, 512 | 1, S05, val 
South Carolina... 22-22. / 2 ene 30,831 J......-- 3), S31 8, 101 % Se el 258, 634 |... Le 255, 634 64, SUS 323, 442 
Tenmesses. oo... 222. eee 25S S ceteis's 17,715 |... 2... 17,715 6, S34 24, Sty Joo 143,877 |_.-..--. 143, 877 55, 416 yo, a3 
OMGUIS  cices Sac el eed 45 |. _-- 34, 684 | 20. A2 64,186 | 10, 931 Po tee aes 285,013 |204,148 | 489, 161 89, 417 57s, 578 
We sin ei locekokees 16 7, 600 Y, S54 1, 250 18, 704 320 19, 024 60, 800 7s, 332 | 10, 000 149, 632 2. 560 1A2, 142 
Wirginin. 2... ewediwden- jG oe it aie pO a eee 23,732 | 6,88 30, 620 lees nies 193,913 |__...--- 193, 913 55, 104 249 O17 
West Virginia__..-..--- 8 | 23,284 |} 2,754 | 3,326 29. 364 | 6, 884 36, 248 186, 270 21, 264 | 26,610 | 234, 144 63,072 S7, 216 
Wyoming... --..2---. b IS ae eer 15, 559 |.--2 ee 15, 559 7, 628 PA Pel nV eal eee 141,354 |---2 22 ee 141, 354 60, 30S 201, 662 
Other States !__-.-- 222. 127 1, 588 | 60, 943 392 62,923 | 20, 389 83, 312 12,495 | 494,399 | 3,136 | 510,030 161, 503 671, 533 

Total. .....---..- 946 |232, 116 |748, 874 | 65,054 {1,046,044 (295, 547 |1, 341, 591 |1, 843, 411 |6,023, 904 /487, 514 |8, 354,919 |/2, 363, 723 110, 718, 642 


See footnote at end of table, p. 74. 
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MINING METHODS 


Tables 27 and 28 report injury experience iN —- Underground mine: Opencut mine: ! 
the nonmetal industries of the United States Square set Other methods 
by location, size group, and mining method. oop slice Not stated 
Mining methods are classified by location, pa eave 
as follows: Not stated 
Underground mine: Opencut mine:! : ‘ re 
Room and pillar Shovel or draglines A breakdown of mining methods for opencut 
Openstoping Scrapers mines was not available in 1957. 


Shrinkage Hand loading 


11956-——When breakdown was available, 
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TABLE 27.—EHmployment data and injury experience at nonmetal mines in the United States, by location, 
size group, and mining method, 1956 


Injuries Injury-frequency rates 
Active Men Average | Man-dsays | Man-hours per million man-hours 
Size group and mining method mines employed days worked worked 
active 
Fatal | Nonfatal Fatal Nonfatal 
UNDERGROUND 
25 or More men: 
Open stoping... .as-seeseo. ete 5. 22 2, 045 318 650,044 | 8, 245, 502 2 231 0. 38 44.04 
Timbered stoping....-..-...2222 4 202 28H 83, 638 6469, 103 1 23 1. 49 34. 37 
Filled-stoping....-...-2...22.... 1 40 209 8, 369 (6,052 Wescceeek oe: 4 loot eee yee §9.7 
Shrinkage stoping...-222.222222- 4 249 239 59, 554 476,428 |... n eee 2 eco oeteeecs 46.18 
Caving methods. _ ooo. 222k 3 149 291 43, 349 346, 957 |_-.----. eee | a] ciel opie ore 14. 41 
Combined methods_.....2.2222- 7 335 207 99, 521 784, 713 |--------- ee , el eee eae 58. 82 
Not stated_..-.-------------2.-- 4 223 238 53, 034 452 2S ees Senate ed et (ee eee 50. 85 
TOL) ctcveadocasicebetceeiwsss 45 3, 333 289 907, 529 8, 041, 878 3 354 37 44.02 
15 to 24 men: 1 : ‘ 
Open stoping. ..---..---.- eee ee 9 187 249 46. 647 377, 609 foo. eee 2! an ee es 76. 80 
Timbered stoping.....2...--2--- 6 113 219 24,779 105, 754 |.ccl lee , a) paneer renee 20. 43 
Shrinkage stopiny........-.-.... 1 23 258 §, @34 yen Wi 2 (eee pre ree ba fll oeeaeenl Ree 148. §2 
Caving methods. ..-.-2..-.-222. 1 18 258 4, #44 OF, 52> thee sce tee tee 6 ese Soe 161. 3 
Combined methods_.--........- 6 103 231 23, 836 W22787))|occeeecccued , i ee 2.7 
Not stated__...-..--.-..----.-.- 5 9) 283 25, 7. 205, 764 |... 2-22 Le + Jeg aac, eee 9. 72 
Total i csects Se edoctseeetece 28 535 246 131, 560 1,056; 538. |on occss econ OS ia sect coe Ae 5D. 16 
= 2S z Se ee 
1 to 14 men: ! 
Open stoping. _.----.--.------.- 37 208 210 43, 601 B02; 320: lewecececeu ss 20 |iecesatceees 82. 31 
Timbered stoping....--..---.--- 44 210 207 43,472 B45 e213 Vcoeetecesce 19. lon ocak es 55.04 
Filled stoping ....-......2222222. 13 66 205 13, 540 108, 314 Jj... -. 2 elle Bite’. Sic 46. 16 
Shrinkage stoping......2.02-..-- 9 54 257 13, 860 TIOGS FOr ee ee Se 10) [eeceeew ees @. 19 
Caving methods... ------ 2-2 - 13 46 144 6,615 OA SOT Lobe oe seU See Wek Clee eSia este veces osc oat 
Combined methods__...-..0.--- 35 192 238 45, 632 PS 77m Ne, fe Vee Settee 45. 7 
Not stated...-..-------...------ 7 141 232 32, 755 262, 953 1 19 3. 80 72. 2 
"POUR uestot hei etaicec sew Sexes 178 917 218 199, 485 1, 604, 531 1 99 . 62 61. 66 
OPENCUT 
25 or more men: 
Shovel or dracline.............-- 43 2, 305 279 667,723 | 5, 463, 555 3 41 0. 55 7.500 
BCrapersa.. clecceeccscee Ss csesc 3 111 249 27, 629 221033) beszcncecc oe. Dol patra esses. feos 9.05 
Hand Joading_.....-.-.-.------- 1 150 200 30, 000 AC CO Wier aa an ah tata Ns oat See tS cee a 
Other rnethods.....-.--...---.-- 5 233 195 45, 352 Rs a Qo iccese wee es 24. 34 
Not stated_-.-.-.-.-2--2222 18 10 79 74 131, 019 TP 109.251) lice cc oe.ce Cat ee ene 7. 85 
TOtale 2esse cee ees tent 62 3, 368 268 901,723 | 7, 400, 604 3 04 41 12. 70 
15 to 24 men: ! 
Shovel or dragline......2.-.....- 29 §33 261 139, 016 1, 166, 603 |.2.--- eee OO; |aneebasseene! 30. 8 
BCTUPOCTS oo sec eccowciseteccaee ccs 3 51 259 13, 184 1OG2431 ese c socio ce lL | eiwevece csc Q. 31 
Hand loading..-.....-.--.--..--- 1 16 240 3, 840 BOOT LU te Se a eels ie | i eereeeemene ee 32. 55 
Other methods_....2-2..222222-- 3 59 239 14, 085 TQ Sar, poste ce ectone Bl cide vateresepd Ents 45.23 
Not Stated. --..-..-...--..-2---- 3 59 256 15, 125 135,400 boos Socseces.s fee cceece ese ece eck ce icese ace ae 
Total. 2p cccewssceseesetesesce 39 718 258 185, 250 1 550. SOL oscceeeece cs BG Reet ei ears . 27.73 
lto 14 men:! 
Shovel or dragline.......-......- 409 1, 842 186 309, 518 | 2, 554, 390 2 75 0. 78 22 34 
SCTACES _< | jcicenncendace steeds 108 353 17 62,010 §25, 012. |22ceceucecnd i i pee ee 13. 32 
Hand loading. --__-_.----.--2.--- 55 202 178 35, 981 203,073 |... -- ee | eS 81.89 
Other methods.........-----.--- 168 646 177 118, 023 983, 110 4 29 4.07 29. 50 
Not stated___.. 22-22-22 ee 109 359 172 61, 916 $11, 260 2 ll 3.91 21.32 
TOtal. 26 ee tess Sees ewecaweus 849 3, 242 181 587,448 | 4,860, 445 8 146 1. 64 29. 28 


1 This size group not used before 1955. 
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TABLE 28.—Employment data and injury experience at nonmetal mines in the United States, by 
location, size group, and mining method, 1957 


Injuries Injury-frequency rates 
Active Men em- Average | Man-days | Man-hours per million man-hours 
Size group and mining method mines ployed |daysactive| worke worked 
Fatal | Nonfatal Fatal | Nonfsatal 
UNDERGROUND 


25 or More men: 


Room and pillar. ......2......-- 36 2, 410 299 719, 678 | 5, 807, 786 4 243 0. 69 41.84 
Open stoping. .....-2.--.-.----- 2 166 264 43, SSO Sol 039 [eecewse lose 7 lodgers 19. 94 
Shrinkuge.......-...------------ 2 253 334 85, 832 686,657 |... 222. 12a ee ecuees fe. 180. 59 
Sublevel caving. _...--...------ 2 42 243 10, 206 Sl. 644 [2222 TS Vetere lse Se 220. 47 
OUHET et hk ee toe eins 2 262 265 69, 455 576, SSO | sce cece dete 11 ag eee eee aCe ari 27. 75 
Not stated.......-.-.-----.----- 1 25 240 6, 000 48-000! o.oo skceecee Oi fave ueas ue 62. 50 
"ROtA). cauu Joe sees! 45 3, 158 206 935, O51 7, 551, 715 4 411 .53 54. 42 
15 to 24 men:! : j 
Room and pillar......-----.---- 23 454 212 06, 262 Tit O40, seuace Sees es 4 i nee enter 27.00 
Open stoping. ...-...------.---- 2 24 23Y 8, 725 457400 izeweceeedae © Hah reece ere 152. 84 
Shrinkugé@cscucc sce sccdsessorcs 4 22 2138 4, 708 38,395: |. csaceaceses | Oe aren eee 26.05 
Square set....------------------ 2 18 365 6, 570 B82, 000 Wosoe ene See (sl (eae ee nara 76. 10 
TOtal ss ws oeeuetos eee ecae ss 31 518 219 113, 355 914, 393 |.-.-....-... GN ee aaa 38. 09 
1 to 14 men: ! 
Room and pillar...-.-........-- 74 446 214 95, 589 (ody OOS Vveczec eres AS) | eye eee oas 56. 91 
Open stoping. ..-...------------ 30 170 203 34, 464 ZO 00 ave ccetset ows RO cet cet ces 52. 33 
Rtinkape nn dceccuee esc dssecek 6 24 258 6, 186 49,490 |... Be ts eet 161. 65 
B(UAre Settee ceckeswcidees ced ee Q 25 2:36 5, 892 AG SOD Act ec cee MO io esa lses 213. 22 
POD SMCC+2ececs Sete use oe t 1 6 263 1, 576 12008 ee ccwecetene Eee eee 158. 63 
Sublevel caving....------------ 2 9 189 1, 700 1500) | hicietetco lesa cece. | wate eset seteeseoetos 
Others cc ucose cceaseoceek tse 12 55 263 14, 443 TYS07 1. Veccgueesteos eee ee cree 34. 76 
Not stated.......-....----.----- 26 86 137 11, 799 96, 369 |...-.-.----- Dy Veta eta ot ts 10. 38 
VOtal = 2. cawecscncewesesewtcass 160 821 209 171,649 | 1,378,488 |..........-- Seen ee 60. 21 
OPENCUT 3 
25 or more Men .__.-.-....----------- 51 2, 649 257 680,320 | 5, 498, 744 |... eee PO eaaios Sees 13. 82 
15 (0.24: MON... gee cu sce cccaseickeecce 33 Bist} 254 148, 726 | 1,220,047 |.-2 2 ele. 25 Vockeeewe soo. 6 20. 34 
LOG MEN: ccc en ese eect lace 607 1, 985 197 390,195 ]} 3, 212, $29 2 103 0. 62 32. 06 


1 This size group not used before 1955. 
2 No breakdown available for opeucut mines in 1957. 
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HISTORICAL INJURY EXPERIENCE IN THE NONMETAL INDUSTRIES 
TaBLE 29.—Employment data and injury experience at nonmetal mines in the United States, 1931-67 ' 


Injuries Injury-frequency rate 

Men Average | Man-da Man-hours per million man-hours 

Year working |daysactive| worke worked 
(thousand) | (thousand) 


Fatal Nonfatal Fatal Nonfatal 


Sn ee ee en nn nad 


103323 chewed aa seeseters alesse 8, 949 227 2, 020 17, 941 11 841 0.61 46, & 
(2 ap ee A ROR REE dn IR eR 6, 686 201 1, 347 11, 825 7 528 . 59 44.65 
OOS pots ead sane ned ceemeu eee eecaee 7, 678 925 1, 729 14, 134 8 745 57 52.71 
NOG cist faecal ens aaa eke anne ae © 8, 234 236 1, 947 15, 187 8 787 53 51.82 
NOG5 eee ace eis ce ce bee! 8, 339 250 2, 086 16, 168 7 813 43 50. 28 
NOB io sac septal ties 2 Gatatgrcdauet to Pale eta en cutee 10, 380 259 2 689 21, 556 4 1, 044 .19 48. 43 
TST eo ee eke aed! 10,017 256 2, 561 13 7 .63 45. 06 
NGOS eee evade ice N ee dea ween ee 9, 526 236 2 251 17, 827 6 726 34 40.72 
1030: oe ates ae eee eee a 9, 630 228 2, 196 17, 281 10 719 .58 41.61 
NON or oes oe eae te rset uote cucoue! 9, 780 247 2, Alo 18, 888 14 826 .74 43. 50 
CY Ears Be Siena ete GRP ee neni Toke 11, 088 263 2, 920 93, 225 17 1, 182 73 50. 89 
TCU 2 RE nen anna eaten RRR Ome Neer nn Maan Ie 12, 677 274 3, 473 28, 093 22 1, 537 78 54.71 
(Cie ee nan BV CED he Geen aR HAN! 12, 713 269 3, 426 27, 999 25 1, 471 . 89 52. 54 
LOAM eee a a ee ts oe ee 11, 281 282 3,173 25, 760 17 1, 283 - 66 49.81 
(Va a ai ne a iO RN UE NRCC EIR Rn oh 10, 371 291 3,016 24, 613 16 1, 145 65 46. 52 

REP RS SR tele ne ee ee EE EDD, 11, 312 291 3, 207 26, 877 26 1, 369 97 50. 94 
(7 ae NRE Sani hy OE Da E EEE 12, 176 292 3, 555 28, 809 12 1, 308 42 45.0 
1O4B 5 coset ean a eae ee eats esa 11, 950 287 3, 432 27, 784 15 1, 176 54 42.33 
1040 ne ea eek ui ws cee ovatus tauhencae 12,077 277 3, 340 26, 048 10 1, 125 .37 41.75 
W050 oon ete act ee aces 11, 977 293 3, 512 28, 456 19 1, 238 67 43.51 
OB Loess een ore yan eee 12, 500 298 3, 720 30, 130 17 1, 351 . 56 44 St 
OSD el ss eee eee 12, 447 288 3, 588 28, 954 14 1,171 48 40. 44 
LORS oe ote se ease ee eae eae. 12, 785 292 3, 727 30, 488 22 1, 419 72 46. 54 
1058 eee ie ee ae ae ae 12, 810 284 3, 638 29, 564 9 956 . 30 32.34 
NOS Ror ee ee eee aie 14, 504 264 3, 836 31, 093 19 1, 156 61 37.18 
PONG: acces eh tes ceeds toe Ace cena 15, 595 268 4.178 33, 963 17 1, 036 50 30. 50 
BOB 7 os ee rece cee oe h ene 17, 921 262 4, 691 37, 877 9 1, 112 .24 29. 35 


1 Man-hours not available before 1931. 
# Fluorspar for Nlinois and Kentucky, previously included with lead-zinc data for Mississippi Valley States, now included with nonmetal] mines. 
§ Includes clay mines not compiled before 1955. 
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